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COORDINATION SHEET

From: 39-PU No: B-E850-BSC-C99-067 B
Date: October 25, 1999
Model: Genera
TO: N.G. Turner 9U-RM
CcC: J. A. Bianchi 39-PT R. I. Carlson 9U-RR
S. J. Miller 9U-RR R. P Sekijima 02-FC
R. D. Setterberg 39-TC A. M. Valaas 39-TA
M. W.Yip 02-FC

GROUP INDEX: Mechanica/Hydraulic Systems, Enabling Technology

SUBJECT: Comments on NPRM Brakes, AC25-735-1X and TSO-C135

The following comments were received on the proposed NPRM, Advisory Circular and
TSO:

FAR 25.735

Typo —~ Proposal 13, “24.735(g)” should be “25.735(g).”

Typo — FAR 25.731(e), “24.735(g)” should be “25.735(g).”

FAR 25.735(d) Parking brake. Delete idle thrust requirement. Using idle thrust may

result in nose gear sliding on high thrust twin engine aircraft. Recommend text be
changed to, “Thrust on any, or al, other engines(s) is to be determined by the applicant.

Proposed 25.735(j), Overtemperature burst prevention, should be moved to 25.731.
FAR 25.735(f) — The most severe landing stop should not be added until this new
regulation is harmonized with other FAR Part 25 sections, especially Subpart B- Flight
(Performance) and § 25.1001, Fuel jettisoning system.
FAR 25.735(f) - The proposed FAR 25.735 (f) states:
“Kinetic energy capacity. The design landing stop, the maximum kinetic energy
accel erate-stop, and the most severe landing stop brake kinetic energy absorption

requirements of each wheel and brake assembly must be determined. It must be
substantiated by dynamometer testing that, at the declared worn limit(s) of the
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brake heat sink, the wheel and brake assemblies are capable of absorbing not less
than these-levels of kinetic energy. . ."

Per the current TSO-C26c¢, the brake shall be capable of completing 100 design landing
stops at 10 ft/sec2 minimum deceleration. Historically, brake with new heat sink is used
for these 100 stop tests. The TSO also permits one change of brake lining during the 100
stop cycles.

It does not appear that the proposed FAR 25.735(f) requires the brake with fully worn
heat sink to complete 100 cycles of the design landing stop. Brake assembly with fully
worn heat sink will not be capable of completing these 100 landing stops.

If the proposed FAR 25.735(f) requires the wheel and brake assembly with fully worn
heat sink to complete ONE design landing stop dynamometer test, this test would be
unnecessary since the maximum kinetic energy accelerate-stop test will be much more
severe. The energy capacity of the accelerate-stop is generally three times the energy
capacity of the design landing stop.

AC No: 25.735-1X

Page 6 - Delete “Refurbished and Overhauled Equipment.” This advisory material is not
applicable for showing compliance to FAR 25.735(a).

Page 7 — Delete “monitoring plan” [paragraph(b)]. This advisory material is not
applicable for showing compliance to FAR 25.735(a).

If the most severe landing stop is not added to FAR 25.735(f) or included in TSO-C 135,
it should not be included in the advisory material.

TSO-C135

Page 2 - 5.b.(1) - Unclear reference—*.. . ACO specified in paragraph (c) above.”
Paragraph 3.3.3.1 — Change “takeoff’ to “accelerate-stop” to agree with paragraph 1.4.10.

Paragraph 3.4.4 — Change ““. . .during the Design Landing Stop Test...” to . . .during a
Design Landing Stop Test.. .”

The most severe landing stop test should not be included in TSO-C 135 until thistest is

harmonized with other FAR Part 25 sections, especially Subpart B- Flight (Performance)
and § 25.1001, Fuel jettisoning system.
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Civil Aviation Aviation civile

330 Sparks St., 3rd Floor
Ottawa, ON K1A ONS8

Your file  Votre référence

Our file  Notre réfdrence

TSO C135, AC 25.735-1X,
NPRM 99-16

November 3, 1999

Federal Aviation Administration
Attention: Mahinder Wahi,
Propulsion/Mechanical Systems Branch
ANM- 112, Transport Airplane Directorate
160 1 Lind Avenue SW.

Renton, WA 98055-4056.

Subject: TSO-1 35: Transport Airplane Wheels and Wheel and Brake
Assemblies
AC 25.735-1X: Brakes and Braking Systems Certification Tests and

Analysis
NPRM 99-1 6: Revision of Braking Systems Airworthiness Standards

Federal Register Volume 64, dated August 10, 1999, gave notice on the availability of the
subject and invited interested persons to submit their comments to the FAA. In response
thereto, Transport Canada is pleased to offer, for your consideration, the comments
contained in the attachments to this letter.

Sincerely,

1 B%/‘“ T afnarsif1

{ 7 Maher Khduzam
Chief, Regulatory Standards
Aircraft Certification

Attachments: as stated

bl

Canada

26-0585 (98-08)



TRANSPORT CANADA COMMENTS ON

PROPOSED TSO-C135, TRANSPORT AIRPLANE WHEELS AND

WHEEL AND BRAKE ASSEMBLIES

FEDERAL REGISTER NOTICES, VOL. 64, NO. 153, DATED AUG 10, 1999,

PAGE 43579

TSO
PAGH

TSO
PARA

COMMENTS

If the TSO isto apply only to wheels and wheel and brake

assemblies to be used on transport category airplanes and not to
wheels and wheel and brake assys to be used on other category

aircraft certified under part 23, 27 and 29, then a statement should be
made somewhere to the effect that TSO-C26c is superseded by

TSO-C135 only in the case of transport category airplane but is still
to be used for other aircraft categories

Part 23 is used for commuter airplanes which passenger-carrying
capabilities, weight and performance might warrant design
requirements similar to part 25 airplanes and hence commuter
airplanes might warrant the use of TSO-C 135 instead of TSO-C26c¢.
Has this been considered?

5.6.(1)

It is not clear which “paragraph (c)” is being referred to. It is
suspected that it should rather read “ paragraph (a)”

2.1

The term “airworthiness” also includes the maintenance by qualified
people in accordance with an approved system. The completion of
maintenance activities as such is independent from the airplane
certification and equipment qualification processes once the airplane
Instructions for Continuing Airworthiness have been approved. It is
proposed that the word “airworthiness’ be replaced by “certification
requirements” throughout this paragraph

10

235

The use of the word “otherwise” is not understood. It is believed
that it should simply be removed

17

33.13

The concern about not allowing a brake application speed higher
than the ones used in the determination of the kinetic energy
regquirements to ensure that proper energy absorption rates are
achieved is understood. However, it is felt that “as close as
practicable” is too subjective and should be quantified. This would
alleviate the certification office to have to argue with the applicant
asto what alesser but appropriate brake application speed can be for
aparticular project and help ensure alevel playing field nation wide.
Note that a similar comment has been made on the proposed AC
25.735-1X

17

33.13

Forbidding cooling is agreed to but the rationale for it should be
provided in the TSO the same way the rationale for the increase in




the initial brake application speed is discussed. Otherwise,
forbidding cooling could be perceived as an unjustified conservative
measure not representative of the actual environment. Note that
efforts to ensure that the test is representative are emphasized
throughout the TSO, such as for the brake wear aspects in paragraph
3.3.3.2, and one would expect the TSO to consistently aim at being
representative throughout

8 17 3.3.1.4 | If more than one fluid is alowed for the airplane hydraulic system,
the one resulting in the more critical case scenario should be used
for the tests. For example, LD-4 has a lower auto-ignition point than
Skydrol 500B-4 and, if both are allowed for use on a particular
airplane, the former should be used for the tests. A statement should
be added accordingly. Note that the same comment has been made
with respect to the proposed AC 25.735-1X

9 18 3.3.3.5 Maintaining BRPP,,,, for three minutes should be clearly identified

20 3.3.4.5 | asapassing criteriafor the test; as stated currently, it appears more
like a simple procedural step. The wording should be changed
accordingly. Notwithstanding, what is the rationale for the three
minute period (and not four or five)?

10 18 3.3.3.5 | It is disagreed that the parking brake pressure be deliberately turned

20 3.3.4.5 | off after 3 minutes, asisimplied by the TSO and specified by the

24 fig.3-1 | term “OFF” in Figures 3-1 and 3-2. The test should simulate a real

25 fig.3-2 | world scenarioi.e. in the event of a high energy stop necessitating an

emergency evacuation, the parking brake would be set and remain
applied throughout the evacuation period and beyond. Regarding
the initiation of a brake generated fire, the TSO requires that it
should be shown that no continuous or sustained fire, extending
above the level of the highest point of the tire, occurs before the 5
minute period has elapsed. Keeping the brake pressure applied
throughout the 5 minute post stop period would help determine
whether it might contribute to afire hazard. It would, however, be
acceptable for the park brake pressure to fail to be maintained after 3
minutes, since the tires would most likely be deflated by that time
anyway thereby holding the aircraft stationary. It is important to
determine whether the park brake design aspects of the brake
assembly could be potentialy deficient at the time of qualification.
The TSO should be amended accordingly. Note that the same

comment has been made with respect to the proposed AC 25.735-1X




TRANSPORT CANADA COMMENTS ON

PROPOSED AC 25.735-1X, BRAKES AND BRAKING SYSTEMS

CERTIFICATION TEST AND ANALYSIS

FEDERAL REGISTER NOTICES, VOL. 64, NO. 153, DATED AUGUST 10, 1999

PAGES 43579-43580

| TEM

AC
PAGE

AC
PARA

COMMENTS

4.b.

If more than one fluid is allowed for the airplane hydraulic
system, the one resulting in the worst case scenario should be
used for showing compliance. For example, LD-4 has a
lower auto-ignition point than Skydrol 500B-4 and, if both
are allowed for use on a particular airplane, the former

should be used for showing compliance. A statement should
be added accordingly. Note that the same comment has been
made with respect to the proposed TSO-C135

11

41.(2)(b)

The phrase “... with the airplane in a configuration that
would enable such areturn to be made” might seem to
indicate that the analysisis not to consider immediate return
to land cases where the airplane configuration is less than
ideal - which is obviously not the intent asillustrated in the
NPRM discussion for §25.735(f). Furthermore, there is no
discussion about the acceptable probability of failure
conditions in such cases (i.e. not extremely improbable)
which is an important element of the rule. Finaly, it should
be specified how single failure cases are to be considered
since their acceptability islinked to the effect, not the
probability. For example, would it be acceptable that an
applicant foregoes a most severe landing stop case test on the
basis that it involves an extremely improbable single failure
case resulting in a hazardous failure condition (such designs
have been encountered in the past)? It is suggested that the
discussion in the guidance material be expanded accordingly

12

4£(3)(b)

The concern about not allowing a brake application speed
higher than the ones used in the determination of the kinetic
energy requirements to ensure that proper energy absorption
rates are achieved is understood. However, it is felt that “as
close as practicable” istoo subjective and should be
quantified. This would alleviate the certification office to
have to argue with the applicant as to what alesser but
appropriate brake application speed can be for a particular
project and help ensure alevel playing field nation wide.
Note that a similar comment has been made on the proposed




TSO-C135

13

4.6.3)

Keeping the brake pressure applied throughout the 5 minute
post stop period would help determine whether it might
contribute to afire hazard. It would, however, be acceptable
for the park brake pressure to fail to be maintained after 3
minutes, since the tires would most likely be deflated by that
time anyway thereby holding the aircraft stationary. It is
important to determine whether the park brake design aspects
of the brake assembly could be potentially deficient at the
time of qualification. Consequently, a statement to the effect
that parking brake should remain applied throughout a 5
minute period should be added. Note that similar comments
have been made about proposed TSO-C135




TRANSPORT CANADA COMMENTS ON

NPRM 99-16, REVISION OF BRAKING SYSTEMS AIRWORTHINESS

STANDARDS

FEDERAL REGISTER PROPOSED RULES VOL. 62, NO. 153, DATED

AUGUST 10, 1999 PAGES 43570-43578

I TEM |PAGE COMMENTS

1 43573 | Proposa 9 typo: in the text of the new §25.735(e)(1), replace “ satisfactory” by
“satisfactorily”

2 43573 | Proposal 11: as proposed, §25.735(f) is difficult to read and contains too many

separate requirements in itself. It could create undue difficulties during the
finding of compliance. It is suggested that the paragraph be re-arranged such

that:

« thereisadistinct sub-paragraph that can be identified for the requirement for
the determination of the levels of kinetic energy and the energy absorption
rates. This should indicate that three cases are to be considered (design
landing stop, accelerate-stop and most severe landing stop). This sub-
paragraph could also mention the caveats about the need to consider or not
during testing the most severe landing stop.

« thereisadistinct sub-paragraph for the requirement for the wheel and brake
assembly to meet the levels of kinetic energy

« thereisadistinct sub-paragraph for the requirement for the wheel and brake
assembly to meet the energy absorption rates

. thedefinitions of the three stop cases (the last 9 lines of the currently
proposed paragraph, starting with: “... Design landing stop is an
operational...") are taken out of the requirement and placed in the proposed
AC 25.735-1X.
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AIR LINE PH.OTS ASSOCIATION, INTERNATIONAL

535 HERNDON PARKWAY ¢l P.O.BOX 1183 O HERNDON, VIRGINIA 20172-1189 0 703-889-2270
FAX 703-689-4370

October 26, 1999

Federd Aviation Administration
ATTN: Mahinder Wahi

Propulsion / Mechanical Systems Branch
ANM-112

Transport Airplane Directorate

1601 Lind Avenue, S.W.

Renton, Washington 98055-4056

Subject: Proposed Advisory Circular (AC) 25.735- 1 X, Brakes and Braking Systems
Certification Tests and Anadysis, Request for Comments.

Ladies and Gentlemen:

The Air Line Pilots Association (ALPA), representing the safety interests of over 55,000
professona airline pilots flying for 5 1 airlines, has reviewed the referenced Advisory Circular
(AC) and concurs with the proposed language of this AC as well as the associated Notice of
Proposed Rulemaking (NPRM) and the proposed Technica Standard Order (TSO).

This proposed AC pertains to transport airplane wheels and wheel and brake assemblies. The
proposed TSO provides guidance as to acceptable means of demonstrating compliance with a
separate notice of proposed rulemaking on the subject of brakes and braking systems. This notice
also provides interested persons an opportunity to comment on the proposed AC concurrently
with the proposed rulemaking, as well as a proposed Technical Standard Order (TSO) on the
same subject.

ALPA has reviewed the relevant documents and concurs with the proposed language of each.

Thank you for the opportunity to comment.

Sincerely, ,

MY l e /\/~ -
Joseph M. Bracken
Staff Engineer

Engineering & Accident Investigation Section
JMB/cm

cc: Ted Demosthenes (DAL) Chris Baum
Keth Hagy

CAWAITU QACCTV Loy AESIHIATEN WITH AF] .CIOY
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Postal Address: P.O. Box 3000

2130 KA Hoofddorp
Visiting Address: Saturnusstraat 8-10

The Netherlands
Tel.: 31 (0)23 - 5679700

oint Aviation Authorities Fax: 31 (0)23 - 5621714

Cur reference number:  07/03-6-2 & 07/03-1 7-2 99-1.252

Your reference number.’ - 25 August 1999

Joint Steering Assembly
NPA Subscribers
JAA Regulation Advisory Panel

Re: NPA 25D-291 & NPA TSO-7 ~ Brakes and Braking Systems

The above NPA has been developed and is sponsored by the JAR D&F SG.

NPA Content

This NPA is based on the work done by the Brakes Harmonisation Working Group
and parallels the equivalent NPRM (appended) published in the Federal Register on
10 August 1999 (NPRM 99-16 with comment period ending on 8 November 1999).

The package comprises a proposed revised JAR 25.731/735, a new AMJ 25.735 an
a JTS0O-C135 (in NPA JAR-TSO-7). A detailed explanatory note describes tF
proposed changes.

General

The NPA is the standard JAA procedure for consultation with the avie
community. In addition to this JAA process the National Authorities may perform
own consultation.

The objective of the NPA consultation is to inform interested parties of the ¢
position and to receive comments on the draft. This means that the draft tex'
necessarily the final text.

Secretary General's office 31 (0)23 - 5679713 Regulation division: 31(0)23 - 5679712 Cectification division: 31 (0)
Administration division: 31 (0)23 - 5679722 Licensing division: 31(0)23 5679733/756 Maintenance division: 31 (0
Operations division: 31 {0)23 - 5679743




The JAA "Committee expects that within the above perspective your
organisation will participate efficiently in the NPA consultation. Your
organisation is now invited to consider the NPA and to submit comments by
30 November1999. If no canments from your organisation by that date your
agreement will be assumed.

Regulation Director

cc: P Mattei, SG Chairman
L Brunel, JAR-TSO SG Chairman



JOINT AVIATION AUTHORITIES

NOTICE OF PROPOSED AMENDMENT (NPA) COMMENT FORM
(See reverse side for guidelines)

1. npA Numeer: NPA 25D-291

Requirement paragraph...
ACJ/AMJ or AMC/IEM paragraph......

2, POSITION (see 3.. on the reverse side)

Agree /Accept / No comment.
Propose different text / general comment (see 3. below).
Propose to delete paragraph (see reverse side for explanation).

3. PROPOSED TEXT/COMMENT

Reason(s) for proposed text’comment

4. ORGANISATION..

Address.............. Telephone...........
Telefax..............
5. SIGNATURE....... Date:
Name......cccceeune.

JAA Form 200 September 1995



Guidelines for the use of the NPA Comment Form

1. This form should be seen as guidance material for commentors. Its, or any similar form’s,
use is not mandatory, but is useful for the expeditious examination of comments.

2. If there is insufficient space on the form, use the blank space on this side or attachments.

3.. Cross out the parts of 2. that are not applicable.
In case of disagreement, commentors should be aware that failure to propose a text and

explain the reason(s) for this text may well result in the comments being laid aside for lack
of understanding. For the same reason, the commentor should explain a proposal to delete

a paragraph.
4. Commentors may copy this form or procure extra copies from JAA Headquarters.

5.. All comments should be sent to the JAA Regulation Director at JAA Headquarters unless
otherwise indicated in the NPA.

JAA Form 200 September 1995



NPA 25D-291 ISSUE 1 DATED 06/07/98

NPA 25D-291 ISSUE 1 DATED 6 JULY 1998

BRAKES AND BRAKING SYSTEMS

INTRODUCTION

The European Airworthiness Requirements for Large Civil Transport Aeroplanes
contained in the Joint Aviation Requirements (JAR-25) are similar, but not identical, to the
requirements of the United States of America as published in Part 25 of the Federal Aviation
Regulations. The need to establish compliance with both sets of requirements, can result in
substantial additional costs to the industry, without necessarily providing any enhancement in
safety. Therefore, recognising that a harmonised set of standards would not only benefit the
aviation industry, but could aso enhance safety levels, the European Joint Aviation Authority
(JAA) and the US Federal Aviation Administration (FAA), with the co-operation of other
organisations representing the European and American aerospace industries, began a process to
harmonise their airworthiness regquirements.

In 1992 the FAA hamonisation effort was undertaken by the Aviation Rulemaking
Advisory Committee (ARAC) which was established to provide advice and recommendations
concerning the full range of the FAA's safety-related rulemaking activities.

In co-operation and conjunction with ARAC, a Working Group comprised of brake and
braking systems specidists from both Industry and National Aviation Regulatory Authorities was
established. This Working Group was tasked with the development of new or revised
harmonized requirements for brakes and braking systems installed in transport category
aeroplanes, the associated testing requirements, any advisory or collatera documents or materia
as may be consdered necessary, and the ultimate proposals for the amendment of both FAR part
25 and JAR-25.

Resulting from the deliberations of the Brakes and Braking Systems Harmonisation
Working Group the FAA proposes to amend FAR Part 25 §§25.731 and 25.735, Amendment
25-72, as recommended by ARAC, and will in due course publish an NPRM (Notice of Proposed
Rulemaking) in the Federa Register. This, and an associated Advisory Circular reference AC
25.735-1X, will be subjected to all the normal scrutiny and the public rulemaking procedures
required by The Administrative Procedures Act of the United States.

Corresponding to the above US activities the JAA proposes this Notice of Proposed
Amendment (NPA) to the Joint Aviation Requirements (JAR-25 Change 14).

In general terms it is proposed to add appropriate regulatory materia, move some of the
existing regulatory text into the advisory material, and to consolidate and/or separate existing
regulatory materia for clarity.

In conjunction with the above, the associated advisory materia is provided by a new AMJ
in place of the existing ACJs, in order to enhance the commonality with the intended FAA
Advisory Circular (reference AC 25.735-1X). A new and harmonised Joint Technical Standard
Order TSO-C135 ((J)TSO/TSO), based on the EUROCAE document ED 69 - Minimum
Operationa Performance Specification for Whedls and Brakes on JAR-25 Civil Aeroplanes, will
aso be published.
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The following contains 19 separate proposals and presents the details of, and the
justifications for, the proposed amendment to the requirements of JAR-25 paragraphs 25.73 1 and
25.735. This is followed by the text for the new JAR 25.735, new sub-paragraphs 25.731(d) and
(e), and the associated advisory material.

PROPOSAL S

Proposal 1

The JAA proposes to change the heading “JAR 25.735 Brakes’ to “JAR 25.735 Brakes
and Braking Systems’.

Discussion

This paragraph covers not only the brakes and their performance requirements and safety
considerations, but also provides requirements for the systems and equipment associated with the
brakes. As examples, JAR-25 Change 14 sub-paragraph 25.735(b) refers to “ The brake system
and associated systems . . ..", the proposed sub-paragraphs 25.735(b)(2) refers to the hydraulic
brake system and the hydraulic fluid supplying the brakes, and sub-paragraph 25.735(e) refers to
the antiskid system. The proposed change is introduced solely to make the paragraph heading
more representative of the paragraph content, is of an editorial nature only, and consequently
would have no impact on the current level of safety.

Proposal 2

The JAA proposes to introduce the heading “Approval” to sub-paragraph 25.735(a) of
this paragraph. The JAA also proposes to amend the current JAR 25.735(a) to read “Each
assembly, consisting of a wheel(s) and brake(s), must be approved.”

Discussion

The current JAR 25.735(a), which states that “Each brake must be approved’ is
inadequate. Although a whed not associated with a brake (non-braked) may be approved on its
own using the applicable standards (usually an FAA Technica Standard Order) (TSO)), a brake
approval is always consdered in combination with its associated wheel(s) (i.e. for a combined
wheel(s) and brake(s) assembly). The proposed change is of an editoria nature only and would
have no impact on the current level of safety.

Applicable advisory information would be included in the proposed new AMJ 25.735.

Proposal 3

The JAA proposes to add the heading “Brake System Capability” to JAR 25.735(b), to
separate and revise the current text of the first sentence of JAR 25.735(b) into JAR 25.735(b)
and (b)(l) and to delete the entire second sentence to read, " (b) Brake System Capability. The
brake system, associated systems and components must be designed and constructed so that:-
(1) If any eectrica, pneumatic, hydraulic or mechanical connecting or transmitting element falils,
or if any single source of hydraulic or other brake operating energy supply is logt, it is possible to

-
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bring the aeroplane to rest with a braked roll stopping distance of not more than two times that
obtained in determining the landing distance as prescribed in JAR 25.125".

Discussion

The current text of the first sentence of JAR 25.735(b) reads, “ The Brake systems and
associated systems must be designed and constructed so that if any electrical, pneumatic,
hydraulic, or mechanica connecting or transmitting element (excluding the operating peda or
handle) fails, or if any single source of hydraulic or other brake operating energy supply is logt. it
is possible to bring the aeroplane to rest under conditions specified in JAR 25.125 with a mean
deceleration during the landing roll of at least 50% of that obtained in determining the landing
distance as prescribed in that paragraph”.

Under this proposa, the term “components’ would be added to the terms “brake system
and associated systems’ to make the paragraph more comprehensive. The parenthetical phrase
“(excluding the operating pedd or handle)” would be deleted because no justification could be
found for such an exclusion. The words “braked roll stopping distance” would be inserted in
place of “landing roll” to clarify that the requirement refers only to the distance covered while the
brakes are applied. The change from “at least 50% mean deceleration” to “not more than two
times the landing distance” is intended to eiminate any possible confusion between “mean” and
“average’ decderation, and to state the requirement more clearly in terms of its red intent. The
other changes are editorial and are made for clarity.

The current second sentence reads “ Sub-components within the brake assembly, such as
brake drum, shoes and actuators (or their equivalents), shall be considered as connecting or
transmitting elements, unless it can be shown that leakage of hydraulic fluid resulting from failure
of the sedling elements in these sub-components within the brake assembly would not reduce the
braking effectiveness below that specified in this sub-paragraph”. This sentence would be
removed and, due to its advisory content, would be included in the proposed new AMJ 25.735.

The proposed changes are clarifications of current regulations and the associated
terminology and therefore would have no impact on the current level of safety.

Applicable advisory information would be included in the proposed new AMJ 25.735

Proposal 4

The JAA proposes to introduce a new sub-paragraph JAR 25.735(b)(2) that would
contain the intent of the content of the current ACJ 25.735(b) regarding the protection against
fire resulting from hydraulic fluid leakage, spillage or spraying onto hot brakes. The proposal
would state " (2) Fluid lost from a brake hydraulic system, following a failure in, or in the
vicinity of, the brakes, is insufficient to cause or support a hazardous fire on the ground or in
flight”,

Discussion

Although the proposed requirement was previously included in ACJ 25.735(b) as
acceptable means of compliance and interpretative materia, it is now thought more appropriate
that these practices should be considered as requirements as they have generally been treated as
such in the past by both aeroplane manufacturers and regulatory authorities. The current level of
safety would not be affected by the proposed change because it would adopt an existing industry
practice.

-3-
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Applicable advisory materid would be included in the proposed new AMJ 25.735.

Proposal 5

The JAA proposes to introduce the heading “Brake controls’ to sub-paragraph 25.735(c)
of this paragraph, and to separate and revise the current text of the JAR 25.735(c) into JAR
25.735(c) and (c)(I) to read " (c) Brake Controls. The brake controls must be designed and
constructed so that:- (1) Excessive control force is not required for their operation”,

Discussion

The current text reads, “Brake controls may not require excessive control force in their
operation.” The proposed changes are clarifications of current regulations and the associated
terminology and therefore the current level of safety would not be impacted.

Applicable advisory material, including the current advisory material which refers to the
progressive nature of the control forces and to the allowable exception to this principle for
controls solely and separately provided for the operation of parking brakes, would be included in
the proposed new AMJ 25.735.

Proposal 6

The JAA proposes to add a new sub-paragraph 25.735(c)(2) to read "(2) If an automatic
braking system is installed, means are provided to: (i) am and disarm the system, and (ii) alow
the pilot(s) to override the system by use of manua braking”.

Discussion

The intent and content of the proposed changes have generally been adopted in the design
of current automatic braking systems and are currently included in the FAA Order 8110 .8,
“Engineering Flight Test Guide for Transport Category Airplanes’ as interpretative materia and
acceptable means of compliance. Consequently, both the aeroplane manufacturers and the
regulatory authorities have generally considered them as standard practices and therefore would
not impact the current level of safety.

Applicable advisory materiad would be included in the proposed new AMJ 25.735

Proposal 7

The JAA proposes to amend the current sub-paragraph 25.735(d) by adding the heading
“Parking Brake” and by modifying the current text from “ The aeroplane must have a parking
control that, when set by the pilot, will without further attention, prevent the aeroplane from
rolling on a paved, leve runway with take-off power on the critical engine.” to “The aeroplane
must have a parking brake control that, when selected on, will without further atention, prevent
the aeroplane from rolling on a dry and level paved runway when the most adverse combination
of maximum thrust on one engine and up to maximum ground idle thrust on any, or al, other
enging(s) is applied. The control must be suitably located or be adequately protected to prevent
inadvertent operation. There must be indication in the cockpit when the parking brake is not
fully released”.
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Discussion

Introduction of the word “brake” before “control” clarifies that the sub-paragraph refers
to the means provided to the flight crew for the application of the wheel brakes in the aeroplane
parking mode. By revisng the text as proposed the requirement would be enhanced to cover not
only the case of a single engine take-off power check with all other engines stopped, but would
aso cover an equally if not more probable case where any or all other engines are operating and
producing up to a minimum level of forward thrust. The proposa aso clarifies the extent of the
take-off thrust to be considered for the “critical” engine as the maximum which can be achieved,
and by implication also requires the relevant thrust cases for remaining engine(s) according to the
environmental circumstances that are dictated for the achievement of the maximum take-off
thrust on the critical engine. The word “dry” is added solely for clarification of the current
understanding of this requirement.

The requirement for suitable location or protection against inadvertent operation of the
parking brake control is derived from the current ACJ 25.735(d) and is introduced because it is
believed that such considerations should be regarded as requirements, and have generaly been
treated as such in the past by both aeroplane manufacturers and regulatory authorities. The
additional requirement for cockpit indication that the parking brake is “not fully released” is to
alert the pilot to the brake being set, or partially set, prior to towing, taxiing, take-off or even
landing manoeuvres. The proposed changes potentially enhance the current level of safety by
clarifying the intent and addressing some critical cases.

Applicable advisory material would be included in the proposed new AMJ 25.73 5.

Proposal 8 ( In association with Proposals 9 & 10)

The JAA proposes to add the heading “Antiskid System” to sub-paragraph JAR
25.735(e), to delete the current text “no single probable malfunction will result in a hazardous
loss of braking ability or directional control of the aeroplane”, and revise the remaining current
text to read: “(e) Antiskid System. 1f an anti-kid system is ingtalled:- . .."

Discussion

The current sub-paragraph (e) reads “ If anti-skid devices are installed, the devices and
associated systems must be designed so that no single probable malfunction will result in a
hazardous |oss of braking ability or directional control of the aeroplane. (See ACJ 25.735(e))".
The reference to “Antiskid devices and associated systems’ would be changed to “Antiskid
systems’; this being more appropriate to the sub-paragraph’s intent. The term “probable” was
incompatible with the terminology of JAR 25.1309 because a “probable” malfunction cannot be
associated with either magor or hazardous effects and, if used in the “25.1309” sense, could lead
to a requirement that could be seen as less severe than JAR 25.1309 for that specific failure
condition, with no obvious technical/state of the art reasons. It appears that the terminology
(probable and hazardous) used was “probably” not “25.1309 related” when the requirement was
first introduced. Rather than trying to define the words, it is consdered that the requirement is
adequately covered by JAR 25.1309 and that the current JAR 25.735(e) is superfluous. The
proposed changes are of a clarifying and editorial nature only, and therefore would have no
impact on the current level of safety.

Appropriate advisory material would be included in the proposed new AMJ 25.735.

-5.
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Proposal 9

The JAA proposes to add a new sub-paragraph JAR 25.735(e)( 1) to read "(1) It must
operate satisfactorily over the range of expected runway surface conditions, without external
adjustment.”

Discussion

The intent and content of the proposed changes are currently included in FAA Order
8110.8, “Engineering Flight Test Guide for Transport Category Airplanes’, as interpretative
material and acceptable means of compliance and are deemed appropriate to be adopted as
requirements. Both the aeroplane manufacturers and the regulatory authorities have. in the past,
considered them as standard practices and therefore would not impact the current level of safety

Applicable advisory materid would be included in the proposed new AMJ 25.735

Proposal 10

The JAA proposes to add a new sub-paragraph JAR 25.735(e)(2) to read "(2) It mugt, at
al times, have priority over the automatic braking system, if installed”.

Discussion

The intent and content of the proposed additiona requirement are currently included in
FAA Order 8110.8, “Engineering Flight Test Guide for Transport Category Airplanes’, as
interpretative material and acceptable means of compliance and are deemed appropriate to be
adopted as requirements. Both the aeroplane manufacturers and the regulatory authorities have,
in the past, consdered them as a standard practices and therefore would not impact the current
level of safety.

Applicable advisory materia would be included in the proposed new AMJ 25.73 5

Proposal 11

(Note: Thisitem proposes changes to amendments proposed in NPA 25B,D,G-244,
Accelerate -Stop Distances and Related Performance. Publication of that amendment is
expected soon. In the event that thisrulemaking should precede the above to publication,
this proposal would need to be rewritten to address the current JAR/FAR)

The JAA proposes to amend the current sub-paragraph JAR 25.735(f) by adding the
heading “Kinetic Energy Capacity”, by consolidating the requirements of the current sub-
paragraphs JAR 25.735(f) and JAR 25.735(h), by adding smilar requirements for a high energy
landing condition, and by specifying the substantiation means. The text would be revised to read:

"(f) Kinetic Energy Capacity The design landing stop, the maximum kinetic energy
accelerate-stop, and the most severe, landing stop brake kinetic energy absorption requirements of
each wheel and brake assembly must be determined. It must be substantiated by dynamometer
testing that, at the declared fully worn limit(s) of the brake heat sink, the wheel and brake
assemblies are capable of absorbing not less than these levels of kinetic energy. Energy
absorption rates defined by the aeroplane manufacturer must be achieved. These rates must be
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equivalent to mean decelerations not less than 10 ft/s® for the design landing stop and 6 fus® for
the maximum Kinetic energy accelerate-stop.

The design landing stop is an operationa landing stop a maximum landing weight.

The maximum kinetic energy accelerate-stop is a rejected take-off at the most critical
combination of aeroplane take-off weight and speed.

The most severe landing stop is a stop at the most critical combination of aeroplane landing
weight and speed. The most severe landing stop need not be considered for extremely improbable
fallure conditions or if the maximum kinetic energy accelerate-stop energy is more severe”

Discussion

The current sub-paragraphs (f) and (h) state that the brake kinetic energy capacity ratings
may not be less than the determined energy absorption requirements. The proposed sub-
paragraph JAR 25.735(f) would require the calculation of the necessary energy absorption
capacity of each wheel and brake assembly, and would also require dynamometer test
substantiation of the capability of the wheel and brake assemblies to absorb the energy at not less
than specified rates. Usually, brakes are sized to exceed the calculated energy absorption
requirements (i.e. their capacity exceeds the requirements, hence the heading “Kinetic Energy
Capacity”). The term “rating” would be deleted because it is more relevant to compliance with
sub-paragraph JAR 25.735(a) and (J)TSO C-135 than the regulation. The proposed changes
would encompass the requirements of the current sub-paragraph JAR 25.735(h) without the need
for extensive duplication of the text.

The term “regjected take-off’ used in the current sub-paragraph JAR 25.735(h) would be
replaced by “accelerate-stop” for compatibility with JAR 25.109 terminology, and the term “most
severe landing stop” would be added to address the cases such as an emergency return to land
after take-off, where the brake energy for a flaps up landing may exceed that of a maximum
kinetic energy accelerate-stop. It isintended that for the accelerate-stop and the most severe
landing stop the initid brake temperature resulting from previous brake use must be accounted
for as specified in paragraphs 3.3.3.3 and 3.3.4.3 in the proposed (J)TSO-C 135. It should be
noted that the consideration for the initid brake temperature (in terms of residua energy) reflects
an exigting British Civil Aviation Authority (CAA) Specification 17 requirement.

Changing the term “main whedl-brake assembly” to “wheel and brake assembly” ensures
the paragraph’s applicability to any wheels fitted with brakes (i.e. includes the possibility of nose
whedl brakes etc.) and further ensures the understanding that the energy absorption requirements
apply to each wheel and brake assembly. The substantiation statement would require that the
whee and brake assemblies be capable of absorbing the calculated levels of kinetic energy at the
heat sink’s fully worn limit and that the energy absorption capability substantiation testing be
conducted on a dynamometer.

The current sub-paragraphs 25.735(f)(1) and (h)(l), and sub-paragraphs 25.735(f)(2) and
(h)(2) would be incorporated into the proposed AMJ 25.735 because their content is not strictly
part of the requirement but provides advice on the method of energy calculation to be used and
primary features that must be conservatively included in a rationd anaysis.

Because the required kinetic energy capacity of each whed and brake assembly must be
determined, the need to refer to “unequa braking ditributions’ is no longer necessary and would
be deleted.

The current level of safety would be retained and possibly enhanced by addressing the
most severe landing stop condition.

Applicable advisory material would be included in the proposed new AMJ 25.735

-7
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Proposal 12 -

The JAA proposes to remove the current sub-paragraph JAR 25.735(g).
Discussion

The current JAR 25.735(g) states that when setting up the dynamometer test inertia, an
increase in the initial brake application speed is not a permissible method of accounting for a
reduced (i.e. lower than ideal) dynamometer mass. This method is not permissible because, for a
target test deceleration, a reduction in the energy absorption rate would result, and could
produce a performance different from that which would be achieved with the correct brake
application speed. Such a stuation is recognised and is smilarly excluded in the proposed new
(J)TSO-C135 which would provide an acceptable means for wheel and brake assembly approva
against sub-paragraph JAR 25.735(a), thus making the current sub-paragraph JAR 25.735(g)
unnecessary. The proposed change consolidates existing requirements and del etes redundant
wording only, and therefore would not impact the current level of safety.

Proposal 13

The JAA proposes to add a new sub-paragraph JAR 25.735(g) with the heading “Brake
condition after high kinetic energy dynamometer stop(s)” to read, “Following the high kinetic
energy stop demonstration(s) required by sub-paragraph (f) of this paragraph, with the parking
brake promptly and fully applied for a least three (3) minutes, it must be demonstrated that for a
least five (5) minutes from application of the parking brake, no condition occurs (or has occurred
during the stop), including fire associated with the tyre or wheel and brake assembly, that could
prejudice the safe and complete evacuation of the aeroplane.”

Discussion

The proposed new sub-paragraph JAR 25.735(g) would require the parking brake to be
promptly and fully applied for a least three minutes without specifying the level of effectiveness
to be demonstrated, due to the practicalities of such a demonstration. Three minutes is
considered to be the minimum period of time to cover the brake's ability to maintain the
aeroplane in a stationary condition to alow a safe evacuation.

The requirement also gives consideration to the fact that the flight crew may not be aware
of the condition of the brake assemblies a the commencement of the flight, nor of the condition
of the brake and wheel assemblies following the braking manoeuvre. Furthermore, the reason for
the severe braking could encompass both aeroplane system and engine failure or fires. It would
therefore appear sensible that it should be demonstrated that neither during the stop, nor for a
reasonable period after its completion, no condition(s) occurs as a result of these manoeuvres
that could further prejudice the safe and complete evacuation of the aeroplane. On the basis that
an evacuation may be determined as prudent or necessary, and that such an evacuation must be
capable of completion, irrespective of the timely response of the emergency services, five minutes
would appear to be a reasonable period for the associated brake systems and equipment to
remain free from conditions that might prejudice or jeopardise the evacuation. It is proposed that
this five minute period would commence at the time of initia gpplication of the parking brake;
this being when a possible need for the attendance of airport emergency services occurs following
an accelerate-stop. The proposed changes provide for the additional demonstration of a safe
condition following high energy absorption by the whedls and brakes, which was not previoudy

-8-
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required. Although previously approved brakes may have been able to comply with the
requirement, approva could not have been refused had this not been the case. It istherefore
believed that the proposed changes would provide a potentia enhancement of the current level of

safety.
Applicable advisory material would be included in the proposed new AMJ 25.73 5.

Proposal 14

The JAA proposes to amend the current sub-paragraph JAR 25.735(i) and to introduce
this as a new sub-paragraph JAR 25.735(h) , with the preceding heading “ Stored energy systems’
to read, " An indication to the flight crew of usable stored energy must be provided if a stored
energy system is used to show compliance with sub-paragraph (b)(l) of this paragraph. The
available stored energy must be sufficient for:-

(1) At least six (6) full applications of the brakes when an anti-skid system is not operating.
and

(2)  Bringing the aeroplane to a complete stop when an anti-skid system is operating, under al
runway surface conditions for which the aeroplane is certificated. "

Discussion

For those aeroplanes that may provide a number of independent braking systems perhaps
incorporating a stored energy device, but are not “reliant” on the stored energy system for the
demonstration of compliance with sub-paragraph (b)( 1) of this paragraph, this requirement would
not be applicable. 1t would be unreasonable that the requirement for a minimum energy Storage
capacity and the provision of means to indicate the level of stored energy to the flight crew
should be maintained, particularly if failure of either would have a minimal consequence on
aeroplane Or passenger safety.

In the event that an hydraulic accumulator is used for energy storage and the gas
pressurisation is incorrectly maintained, a pressure indication aone (as currently required by JAR
25.735 (i)), would be inadequate because it would not provide indication of such a fault to the
flight crew. In fact, the current typical flight deck presentation could give a false sense of
security to the crew because it would almost inevitably indicate a satisfactory pressure, regardless
of thereal situation. Consequently, the proposed rule would require a measure of the stored
energy, rather than pressure, to be presented to the flight crew.

The minimum level of stored energy required for the emergency/standby braking means
would be presented as a requirement rather than as advisory materid. In the mgority of cases,
this material has been used as a virtual requirement in the past by aeroplane manufacturers and
regulatory authorities. The proposed change would potentially enhance current safety levels
because the JAA is proposing to adopt a common but not universal industry practice and an
improvement over the existing JAR rule.

Applicable advisory materid would be included in the proposed new AMJ 25.735.

Proposal 15

The JAA proposes to add a new sub-paragraph JAR 25.735(i) with the preceding heading
“ Brake wear indicators’ to read, “Means must be provided for each brake assembly to indicate

-9.
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when the heat sink is worn to the permissible limit. The means must be reliable and readity
visible.”

Discussion

In order to ensure, as far as is practicable, that each brake heat sink is not worn beyond
its alowable wear limit throughout its operationa life, it is considered necessary to provide some
device that can readily identify the fully worn limit of the heat sink. The proposal reflects a
requirement included in a series of FAA airworthiness directives (FAA ADs) issued between
1989 and 1994 to require the establishment of brake wear limits and to provide means to indicate
the same, for the then existing US registered fleet of transport category aeroplanes, in compliance
with the associated National Trangportation Safety Board (NTSB) recommendation number A-
88-075. CAA Specification No 17 also specifies the provision of such an indicator and the
majority of wheel and brake assembly designs include such a device. The proposed rule would
have no impact on the current level of safety because the JAA is proposing to adopt an existing
industry practice.

Appropriate advisory materid would be provided in the proposed new AMJ 25.735.

Proposal 16

The JAA proposes to add a new sub-paragraph JAR 25.735(j) with the preceding heading
“ Overtemperature burst prevention” to read, “Means must be provided in each braked whed to
prevent wheel failure and tyre burst that may result from elevated brake temperatures.
Additionaly, all wheels must meet the requirements of JAR 25.73 1(d)”.

Discussion

There is an exiging requirement (JAR 25.729(f)) related to the protection of equipment
on the landing gear and in whed wells against the effects of bursting tyres and possible wheel
brake temperatures. Similar texts are to be found in the “Minimum Operational Performance
Specification for Wheels and Brakes on JAR part 25 Civil Aeroplanes" (EUROCAE document
ED-69) and in TSO-C26c (Wheels and Brakes) and in (J)TSO-C62d (Tyres). However, thereis
no direct requirement in JAR-25 or in 14 CFR part 25 that such means must be provided to
prevent wheel failure and tyre burst that could result from elevated brake temperatures. As a
result, it has become an industry practice to incorporate pressure release device(s) that function
as a result of elevated whedl temperatures to deflate the tyres. Nevertheless, it is believed to be
both reasonable and prudent that such a requirement should be clearly stated in the paragraph
related to aeroplane brakes and braking systems. The proposed requirement for temperature
activated devices would not impact the current level of safety.

Applicable advisory materiad would be provided in the proposed new AMJ 25.735.

Proposal 17

The JAA proposes to add a new sub-paragraph JAR 25.735(k) with the preceding
heading “ Compatibility” to read, " Compatibility of the wheel and brake assemblies with the
aeroplane and its systems must be substantiated.”

-10-
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Discussion

Reliable and consistent brake system performance can be adversely affected by

incompatibilities within the system and with the landing gear and aeroplane. As part of the overal
substantiation of safe and anomaly free operation it is necessary to show that no unsafe
conditions arise from incompatibilities between the brakes and braking system and other
aeroplane systems and structures. Areas such as antiskid tuning, landing gear dynamics, tyre type
and size, brake combinations, brake characteritics, brake and landing gear vibrations, etc., need
to be explored and corrected if necessary.
Therefore, this requirement is introduced to address these issues which are normally covered by
the aeroplane manufacturer during the development of the aeroplane, and must be similarly
addressed by modifiers of the equipment. Incorporation of this requirement would potentialy
enhance current levels of safety.

Appropriate advisory material would be provided in the proposed new AMJ 25.735

Proposal 18

The JAA proposes to add a new sub-paragraph JAR 25.73 1(d) with the preceding
heading "Overpressure burst prevention” to read, “Means must be provided in each wheel to
prevent wheel failure and tyre burst that may result from excessive pressurisation of the wheel
and tyre assembly. "

Discussion

Whed failure and tyre burst due to overinflation presents a hazard to ground personnel
and the aeroplane. Some aeroplane manufacturers and some wheel manufacturers require
pressure release devices that reduce this hazard. This is consdered to be a safety issue requiring
the incorporation of such a device(s) in each whed. Incorporation of pressure release devices in
tyre inflation equipment is not considered adequate, due to a history of misuse resulting in serious
injuries and fatalities. Their installation in the wheel is believed to reduce the potential for
tampering and misuse, and to ensure as far as is practicable, proper levels of protection,
Introduction of this requirement would maintain and potentialy enhance current levels of safety

Applicable advisory materiad would be provided in the proposed new AMJ 25.735

Proposal 19

The JAA proposes to add a new sub-paragraph JAR 25.73 I(e) with the preceding
heading “ Braked Wheels’ to read, “Each braked wheed must meet the applicable requirements of
JAR25.735."

Discussion

JAR 25.731 contains regulations applicable to all aeroplane wheels If the whedl is
braked, additional regulations aso apply which are contained in JAR 25.735. This sub-paragraph
is added to provide a cross-reference to those additional requirements. The proposed change
would maintain and potentially enhance the current level of safety.

(Advisory material related to thisrule would not be provided becauseit isbelieved to be
sf explanatory).
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ECONOMIC-IMPACT EVALUATION/ASSESSMENT

The JAA estimation is that only proposal 11 would result in incrementa costs attributable to the
subject NPA. Demonstrating adherence to the “most severe landing stop” MSL requirement
would increase nonrecurring testing costs from 20,000 to 60,000 ECU for a JAR-25 type of
aeroplane, with cost increasing with the size of the aeroplane. This cost corresponds to the
equivalent of two additional high energy dynamometer tests in which the test brake would be
destroyed. Cost savings from harmonisation, in terms of avoiding added costs of co-ordination
and documentation, with the FAA and involving, for example, additiona travel overseas, reports,
etc., would be equal to or greater to the maximum cost of 60,000 ECU. The JAA believes that
potential safety benefits resulting from specification of minimum accepted standards would
supplement these cost-savings. Although there were numerous (approximately 170) accidents
involving brake failures during landings in the period 1982-1995, none where determined to have
been directly preventable by the subject provisions. Different designs in future certifications,
however could present unexpected problems and raise future accident rates. This proposed
requirement is expected to reduce the chances of future accidents by codifying in the JAR and
therefore making mandatory what was prevailing, but not necessarily universal, industry practice.
For those reasons, the JAA finds the proposed requirement to be cost-beneficial.
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PROPOSED NEW REQUIREMENTS AND ADVISORY MATERIAL

JAR-25 SECTION 1
SUBPART D - DESIGN AND CONSTRUCTION
LANDING GEAR

JAR-25 The text of the JAR-25 Paragraphs JAR 25.731 and JAR 25.735 would he
amended to read as follows:-

JAR 25.731 Wheels

LEE EL X 2

(d) Overpressure burst prevention. Means must be provided in each whed to prevent whee
faillure and tyre burst that may result from excessive pressurisation of the wheel and tyre
assembly.

(e) Braked wheels. Each braked whed must meet the applicable requirements of JAR 25.73 5.

JAR 25.735 Brakes and Braking Systems
(See AMJ 25 735)

(@) Approval. Each assembly, consisting of a wheel(s) and brake(s), must be approved

(b) Brake System Capability. The brake system, associated systems and components must
be designed and constructed so that:-

(1) If any electrical, pneumatic, hydraulic or mechanical connecting or transmitting
element fails, or if any single source of hydraulic or other brake operating
energy supply is logt, it is possible to bring the aeroplane to rest with a braked
roll stopping distance of not more than two times that obtained in determining
the landing distance as prescribed in paragraph JAR 25.125.

(2) Fluid lost from a brake hydraulic system, following a failure in, or in the vicinity
of, the brakes, is insufficient to cause or support a hazardous fire on the ground
or in flight.

(c) Brake controls. The brake controls must be designed and constructed so that:-

(1)  Excessive control force is not required for their operation.

(2)  If an automatic braking system is ingtalled, means are provided to:-
(i) arm and disarm the system, and
(ii) alow the pilot(s) to override the system by use of manua braking.

(d) Parking Brake. The aeroplane must have a parking brake control that, when selected on,
will, without further attention, prevent the aeroplane from rolling on a dry and level paved
runway when the most adverse combination of maximum thrust on one engine and up to
maximum ground idle thrust on any, or all, other engine(s) is applied. The control must be
suitably located or be adequately protected to prevent inadvertent operation. There must be
indication in the cockpit when the parking brake is not fully released.
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(e) Antiskid System If an anti-skid system is installed:-

(1) It must operate satisfactorily over the range of expected runway
conditions without externa adjustment.

(2) It mug, a al times, have priority over the automatic braking system (if
installed).

(H Kinetic Energy Capacity. The design landing stop, the maximum kinetic energy
accelerate stop, and the most severe landing stop brake kinetic energy absorption requirements of
each whed and brake assembly must be determined. It must be substantiated by dynamometer
testing that at the declared fully worn limit(s) of the brake heat sink, the wheel and brake
assemblies are capable of absorbing not less than these levels of kinetic energy. Energy
absorption rates defined by the aeroplane manufacturer must be achieved. These rates must be
equivalent to mean decelerations not less than 10 fi/s* for the design landing stop and 6 fus® for
the maximum kinetic energy accelerate-stop.

The design landing stop is an operational landing stop & maximum landing weight.

The maximum kinetic energy accelerate-stop is a rejected take-off at the most critical
combination of aeroplane take-off weight and speed.

The most severe landing stop is a stop at the most critical combination of aeroplane landing
weight and speed. The most severe landing stop need not be considered for extremely improbable
failure conditions or if the maximum kinetic energy accelerate-stop energy is more severe.

(g) Brake Condition after High Kinetic Energy Dynamometer Stop(s). Following the
high kinetic energy stop demonstration(s) required by sub-paragraph (f) of this paragraph, with
the parking brake promptly and fully applied for at least three (3) minutes, it must be
demonstrated that for at least five (5) minutes from application of the parking brake, no condition
occurs (or has occurred during the stop), including fire associated with the tyre or wheel and
brake assembly, that could prejudice the safe and complete evacuation of the aeroplane.

(h) Stored energy systems. Anindication to the flight crew of usable stored energy must be
provided if a stored energy system is used to show compliance with sub-paragraph (b)( 1) of this
paragraph. The available stored energy must be sufficient for:-

(1)  Atleast six (6) full applications of the brakes when an anti-skid system is not
operating, and

(2)  Bringing the aeroplane to a complete stop when an anti-skid system is operating
under al runway surface conditions for which the aeroplane is certificated.

(i) Brake wear indicators. Means must be provided for each brake assembly to indicate
when the heat sink is worn to the permissible limit. The means must be reliable and readily
visible.

(i) Overtemperature burst prevention. Means must be provided in each braked whed to
prevent wheel failure and tyre burst that may result from elevated brake temperatures.
Additionaly, all wheels must meet the requirements of JAR 25.73 1(d).

(k) Compatibility. Compatibility of the whedl and brake assemblies with the aeroplane and its
systems must be substantiated.
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JAR-25 SECTION 2
ACJ - SUBPART D

Delete ACJ 25.735(a)

Delete ACJ 25.735(b)

Delete ACJ 25.735(c)

Delete ACJ 25.735(d)

Delete ACJ 25.735(e)

JAR-25 SECTION 3
ADVISORY MATERIAL JOINT - AMJ

| ntroduce a new Advisorv Material (AMJ 25.735) as follows:-
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AMJ 25.735
BRAKES AND BRAKING SYSTEMS - DESIGN, TEST, ANALYSIS AND

CERTIFICATION

1. PURPOSE

This AMJ (Advisory Materid Joint) which is similar to the FAA Advisory Circular AC
25.735-X, provides advice and guidance on the interpretation of the requirements and on
the acceptable means, but not the only means, of demonstrating compliance with the
requirements of JAR 25.73 1 and JAR 25.735. It dso identifies other paragraphs of the
Joint Aviation Requirements (JAR) that contain related requirements and other related
and complementary documents.

2. RELATED REGULATORY MATERIAL AND COMPLEMENTARY
DOCUMENTS

(a) Related Joint Aviation Requirements
JAR-21 and JAR-25 Paragraphs (and their associated ACJ/AMJ material where

applicable) that prescribe requirements related to the design substantiation and
certification of brakes and braking systems include:

JAR 21.303 Compliance with Requirements

JAR 25.101 General

JAR 25.109 Accelerate-stop distance

JAR 25.125 Landing

JAR 25.301 Loads

JAR 25.303 Factor of safety

JAR 25.729 Retracting mechanism

JAR 25.733 Tyres

JAR 25.1301 Function and ingtallation

JAR 25.1309 Equipment, systems and installations
JAR 25.1322 Warning, caution and advisory lights
JAR 25.1501 Generd: Systems and Equipment Limitations
JAR 25X1524 Systems and equipment limitations
JAR 25.1541 Markings and Placards. Genera

JAR 25X1591 Supplementary  performance  information

Additional JAR-21 and JAR-25 paragraphs (and their associated ACJ/AMI material
where applicable) that prescribe requirements which can have a significant impact on the
overall design and configuration of brakes and braking systems are, but are not limited to:

JAR 21.101 Designation of applicable requirements
JAR 25.671 Generd: Control Systems

JAR 25.863 Flanmable fluid fire protection

JAR 25.1001 Fuel jettisoning system

JAR 25.1183 FHammable fluid-cat-tying components
JAR 25.1185 Hammable fluids

JAR 25X1315 Negative acceleration (FAR 25.943)
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Complementary Documents

Documents that provide appropriate standards for the design substantiation and
certification of Brakes and Braking Systems are, but are not limited to:

) Joint Technical Standard Orders (JTSO)

JTSO-C47 Pressure Instruments - Fuel, Oil and Hydraulic
JTSO-C26¢ Aircraft Wheels and Wheel-Brake Assemblies
with Addendum |
JTSO-2C75 Hydraulic Hose Assemblies
JTSO-C62d Aircraft Tyres
JTSO-C135 Transport Aeroplane Whedls and Whed and Brake
Assemblies

(i)  Advisory CirculargMaterial

AC 25.1309-1A System Design and Anaysis

AC 25-7 Flight Test Guide for Certification of Transport Category
Airplanes (Under Revision)

AC21-29A Detecting and Reporting Suspected Unapproved Parts

ACO9I1-6A Water, Slush, and Snow on the Runway (AMJ 25X1591

Supplementary Performance Information for Takeoff from Wet
Runways and for Operation on Runways Contaminated by
Standing Water, Slush, Loose Snow, Compacted Snow, or Ice)

(i)  Society of Automotive Engineers (SAE) Documents

ARP 597C Wheels and Brakes, Supplementary Criteria for Design
Endurance - Civil Transport Aircraft

ARP 813A Maintainability Recommendations for Aircraft Wheels and
Brakes

AIR 1064B Brake Dynamics

ARP 1070B Design and Testing of Antiskid Brake Control Systems for
Total Aircraft Compatibility

AS1145A Aircraft Brake Temperature Monitor System (BTMS)

ARP 1619 Replacement and Modified Brakes and Wheels

AIR 1739 Information on Antiskid Systems

ARP 1907 Automatic Braking Systems Requirements

AIR 1934 Use of Carbon Heat Sink Brakes on Aircraft

ARP 4102/2 Automatic Braking System (ABS)

ARP 4752 Aerospace - Design and Ingtalation of Commercia

Trangport Aircraft Hydraulic Systems
(Note: This document provides a wide range of Civil,
Military and Industry document references and standards

which may be appropriate.)
(iv)  International Organisation for Standardisation (ISO) Documents

ISO 7137 Environmental Conditions and Test Procedures for
Airborne  Equipment.
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(v) US Military Documents
MIL-STD-810 Environmental Test Methods and Engineering Guidelines.
(vi)  The European Organisation for Civil Aviation Equipment Documents

ED- 14D/RTCA DO-l 60D  Environmental Conditions and Test

Procedures for Airborne Equipment.
Issued 29 July 1997

ED-12B/RTCA DO-178B  Software Consderations in Airborne Systems

and Equipment Certification.
Issued 1 December 1992

ADVICE AND GUIDANCE

The advice and guidance provided does not in any way congtitute additiona requirements
but reflects what is normally expected by the Joint Aviation Authorities (JAA).

Ref. JAR 25.735(a) Approval

Each wheel and brake assembly, fitted with each designated and approved tyre type and
size where appropriate, should be shown to be capable of meeting the minimum standards
and capabilities detailed in the applicable Joint Technical Standard Order (J)TSO, in
conjunction with the type certification procedure for the aeroplane, or by any other means
approved by the Authority. This applies equdly to replacement, modified, or refurbished
wheel and brake assemblies or components whether the changes are made by the Origina
Equipment Manufacturer (OEM) or others.

Additionally, the components of the wheels, brakes and braking systems should be
designed to:-

(i)

(iii)

(iv)

v)

Withstand dl pressures and loads, applied separately and in conjunction, to
which they may be subjected in dl operating conditions for which the
aeroplane is certificated.

Withstand smultaneous application of norma and emergency braking
functions unless adequate design measures have been taken to prevent
such a contingency.

Meet the energy absorption requirements without auxiliary cooling devices
(such as cooling fans etc.).

Not induce unacceptable vibrations at any likely ground speed and condition
or any operating condition (such as retraction or extension).

Protect against the ingress or effects of such foreign bodies or materias

(water, mud, oil and other products) which may adversely affect their
satisfactory performance.
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Combinations of any additional wheel and brake assemblies should meet applicable
airworthiness requirements as specified in sub-paragraphs (a) and (b) of JAR 21.101to
eliminate Stuations that may have adverse consequences on aeroplane braking control and
performance. This includes the possibility of the use of modified brakes either aone i.e,
as a “ship set” or adongside origina equipment manufacturer’s brakes and the mixing of
separately approved assemblies.

Refurbished and Overhauled Equipment. Refurbished and Overhauled Equipment is
equipment overhauled and maintained in accordance with the OEM’s Component
Maintenance Manua (CMM) and associated documents. Refurbishment and overhaul of
an approved brake by other than the applicable OEM or its designee is considered under
Replacement and Modified Equipment. It is necessary to demonstrate compliance of all
refurbished  configurations with applicable (J)TSO and aeroplane manufacturer’s
specifications. It is also necessary to  verify that performance is compatible for any
combination of mixed brake configurations including refurbished/overhauled and new
brakes. It is essential to assure that Aeroplane Flight Manual (AFM) braking
performance and landing gear and aeroplane structura integrity are not adversely altered.

Replacement and Modified Equipment. Replacement and Modified Equipment include
changes to any approved wheel and brake assembly. Consultation with the aeroplane
manufacturer on the extent of testing is recommended. Particular attention should be paid
to potentia differences in the primary brake system parameters, e.g. brake torque, energy
capacity, vibration, brake sengtivity, dynamic response, structural strength, wear dtate,
etc.. If comparisons are made to previoudy approved equipment, the test articles (other
than the proposed parts to be changed) and conditions should be comparable, as well as
the test procedures and equipment on which comparative tests are to be conducted. For
whed and brake assembly tedts; tyre size, manufacturer, and ply rating used for the test(s)
should be the same, and the tyre conditions should be comparable. For changes of any
heat sink component parts, structural parts (including the whedl), friction couples. etc., it
is necessary for the applicant to provide evidence of acceptable performance and
compatibility with the aeroplane and its systems.

Changes to a brake might be considered as a minor change, as long as the changes are not
to the friction elements, and the proposed change(s) cannot affect the aeroplane stopping
performances, brake energy absorption characteristics, and/or continued airworthiness of
the aeroplane or whedl and brake assembly (e.g. vibration and/or thermad control, brake
retraction integrity, etc.). It is incumbent on the applicant to provide technica evidence
justifying whether a change is minor. Changes to a wheel assembly outside the limits
allowed in the OEM’s CMM should be considered a major change due to potential
alirworthiness issues.

Past history with friction elements has indicated the necessity of on-going monitoring (by
dynamometer test) of frictional and energy absorption capability to assure that they are
maintained over the life of the aeroplane programme. These monitoring plans have
complemented the detection and correction of unacceptable deviations. The applicant
should demongtrate that frictiona energy absorption capabilities of the friction elements
are maintained over time.

Intermixing of wheel and brake assemblies from different suppliers on the same aeroplane

is generally not acceptable due to the complexities experienced with differing friction
elements, specific brake control system tuning, and other factors.
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(b) Ref. JAR 25.735(b) Brake System Capability

The system should be designed so that any single failure of the system does not affect
aeroplane stopping performance beyond doubling the draked roll stopping distance.
Failures are considered to be fracture, leakage, or jamming of a component in the system
or loss of an energy source. Components of the system include all parts that contribute to
transmitting the pilot’s braking command to the actual generation of braking force.
Multiple failures resulting from a single cause shall be considered a single failure, for
example, fracture of two or more hydraulic lines as a result of a single failure. Sub-
components within the brake assembly, such as brake discs, and actuators (or their
equivalents), should be considered as connecting or transmitting elements, unlessit is
shown that leakage of hydraulic fluid resulting from failure of the sealing elementsin
these sub-components within the brake assembly would not reduce the braking
effectiveness below that specified in JAR 25.735(b)( 1).

In order to meet the stopping distance requirements of JAR 25.735(b)(1) in the event of a
falure in the normd system, it is common practice to provide an dternate brake system.
The normal and dternate (secondary/emergency) braking systems should be independent,
being supplied by separate power sources. Following a failure in the norma system, the
changeover to a second system (whether manually or by automatic means) and the
functioning of a secondary power source, should be effected rapidly and safely and should
not involve the risk of whed locking whether the brakes are agpplied or not a the time of
the changeover.

The brake system and components should be separated or appropriately shielded so that
complete failure of the braking system(s) as a result of a single cause is minimised.

Compliance with JAR 25.735(b)(2) may be achieved by (1) showing that fluid released
would not impinge on the brake, or any part of the assembly that might cause the fluid to
ignite, (ii) showing that the fluid will not ignite, or (iii) showing that the maximum amount
of fluid which is released is not sufficient to sustain a fire.

Additionally, in the case of afire the applicant may show that the fire is not hazardous
taking into consideration such factors as landing gear geometry, location of fire sendtive
(susceptible) equipment and ingtallations, system status, flight mode, etc.

(¢) Ref. JAR 25.735(c) Brake Controls

The braking force should increase or decrease progressively as the force or movement
applied to the brake control is increased or decreased and the braking force should
respond to the control as quickly as is necessary for safe and satisfactory operation. A
brake control intended only for parking need not operate progressively. There should be
no requirement to select the parking brake off in order to achieve a higher braking force
with manual braking.

When an automatic braking system is installed such that various levels of braking (e.g.
low, medium, high etc.) may be preselected to occur automatically following a
touchdown, the pilot(s) should be provided with a means to arm and/or disarm the system
prior to the touchdown that is separate from other brake controls.

The automatic braking system design should be evauated for integrity and non-hazard,
including the probability and consequence of insdious fallure of critica components, and
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non-interference with the manual braking system. Single failures in the automatic braking
system should not compromise non-automatic braking of the aeroplane. Automatic
braking systems that are to be approved for use in the event of a rgjected take-off should
have a single sdlector position, set prior to take-off enabling this operating mode.

(d) Ref. JAR 25.735(d) Parking Brake

It should be demonstrated that the parking brake has sufficient capability in all alowable
operating conditions (including Master Minimum Equipment List (MMEL) conditions) to
be able to prevent the rotation of braked wheels (as opposed to skidding), with the stated
engine power settings, and with the aeroplane configuration, (i.e. ground weight C of G
position, and nose-whed (or tail-whedl) angle), least likely to result in skidding on a dry
and level runway surface. Where reliable test data are available, substantiation by means
other than aeroplane testing may be acceptable.

For compliance with the requirement for indication that the parking brake is not fully
released, the indication means should be as closaly associated with brake actuation as is
practicable, rather than the selector (control). This requirement is separate from and in
addition to the parking brake requirements associated with JAR 25.703(a)(3) Take-off
warning systems.

The parking brake control, whether or not it is independent of the emergency brake
control, should be marked with the words “Parking Brake” and should be constructed in
such away that, once operated, it can remain in the selected position without further
flight crew attention. It should be located where inadvertent operation is unlikely or be
protected, by suitable means, against inadvertent operation.

()  Ref. JAR 25.735 (e) Antiskid System

No single failure in the anti-skid system should result in the brakes being applied unless
braking is being commanded by the pilot. In the event of any failure, an automatic or
pilot controlled means (or both) should be available to allow continued braking without
anti-skid.

Failures which render the system ineffective should not prevent manual braking control by
the pilot(s) and should normally be indicated. Failure of brakes, wheels or tyres should
not inhibit the function of the antiskid system for unaffected wheel brake and tyre
assemblies.

The anti-skid system should be capable of giving satisfactory braking performance over
the full range of tyre to runway friction coefficients and surface conditions without the
need for pre-flight or pre-landing adjustments or selections. The range of friction
coefficients should encompass those appropriate to dry, wet and contaminated surfaces
and for both grooved and ungrooved runways,

The use of the phrase "...without externd adjustment” of (€)(l) is intended to imply that
once the antiskid system has been optimised for operation over the full range of expected
conditions for which the aeroplane is to be type certificated pre-flight or pre-landing
adjustments made to the equipment to enable the expected capabilities to be achieved, are
not acceptable. For example, a specific pre-landing selection for a landing on a
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contaminated, low p runway following a take off from a dry, high u surface should not be
necessary for satisfactory braking performance to be achieved.

It should be shown that the brake cycling frequency imposed by the antiskid installation
will not result in excessive loads on the landing gear. Antiskid installations should not
cause surge pressures in the brake hydraulic system which would be detimental to either
the normal or emergency brake system and components.

The system should be compatible with dl tyre Size and type combinations permitted and
for al alowable wear states of the brakes and tyres. Where brakes of different types or
manufacture are permitted, compatibility should be demonstrated or appropriate means
should be employed to ensure that undesirable combinations are precluded.

) Ref. JAR 25.735(f) Kinetic Energy Capacity

The kinetic energy capacity of each tyre, wheel, and brake assembly should be at |east
equal to that part of the total aeroplane energy that the assembly will absorb during a
stop, with the heat sink at a defined condition at the commencement of the stop.

(1) Calculation of Stop Kinetic Energy

The design landing stop, the maximum kinetic energy accelerate-stop, and the most
severe landing stop brake kinetic energy absorption requirements of each whedl and brake
assembly should be determined using either of the following methods:

) A conservative rational analysis of the sequence of events expected during the
braking manoeuvre, or

(ii) A direct calculation based on the aeropiane kinetic energy at the commencement
of the braking manoeuvre.

When determining the tyre, wheel and brake assembly kinetic energy absorption
requirement using the rational analysis method, the analysis should use conservative
values of the aeroplane speeds at which the brakes are first applied, the range of the
expected coefficient of friction between the tyres and runway, aerodynamic and propeller
drag, powerplant forward thrust, and, if more critica, the most adverse single engine or
propeller  malfunction.

When determining the tyre, wheel and brake assembly energy absorption requirements
using the direct caculation method, the following formula, which needs to be modified in
cases of designed unequal braking distribution, should be used:

KE = 0.0443 WV¥N (ft |b)

Where, KE = Kinetic energy per whed (ft Ib)
N = Number of wheds with brakes
w = Aeroplane weight (Ib)
\Y = Aeroplane speed (Knots)

OR

KE =0.5m V¥/N (Joule)
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Where, Kinetic energy per whed (J)
Number of wheels with brakes
Aeroplane mass (KQ)

KE
N
m
Vv Aeroplane speed (m/s)

For all cases, V is the ground speed and takes into account the prevailing
operational conditions. All approved landing flap conditions should be considered
when determining the design landing stop energy.

These calculations should take into account cases of designed unequal braking
digtributions. “Designed unequal braking distributions’ refers to unequa braking loads
between whedls that result directly from the design of the aeroplane: for example due to
the use of both main-wheel and nose-wheel brakes, or the use of brakes on a centre-line
landing gear supporting lower vertical loads per braked whed than the main landing gear
braked whedls. It is intended that this term should take account of effects such as runway
crown. Crosswind effects need not be considered.

For the design landing case, the aeroplane speed must not be less than Vyg./1.3 where
Veer 1Sthe aeroplane steady landing approach speed at the maximum design landing
weight and in the landing configuration at sealevel. Alternatively, the aeroplane speed
must not be less than V¢, the power-off stall speed of the aeroplane at sealevel, at the
design landing weight, and in the landing configuration.

2) Heat snk condition at the commencement of the stop

For the maximum kinetic energy accelerate-stop case the calculation should take account
of the brake temperature following a previous typical landing, the effects of braking
during taxi-in, the temperature change whilst parked, the effects of braking during taxi-
out, and the temperature change during the take-off acceleration phase up to the time of
brake application. The analysis may not take account of auxiliary cooling devices.
Conservative assessments of typical ambient conditions and the time the aeroplane will be
on the ground, should be used.

For the most severe landing stop case, the same temperature conditions and changes used
for the maximum Kinetic energy accelerate-stop case should be assumed, except that
further temperature change during the additional flight phase may be considered. The
duration of this additiond flight phase should be determined as the minimum practicable
between the take-off and landing on the same runway with the aeroplane in a
configuration which would enable such a return to be made. However, should it be
determined that the most severe landing stop can only reasonably occur after a more
extended flight phase, this may aso influence the determined heat sink temperature.

The brake temperature at the commencement of the braking manoeuvre should be
determined using the rational andysis method except that, in the absence of such analysis,
an arbitrary heatsink temperature equal to the normal ambient temperature increased by
the amount that would result from a10% maximum kinetic energy accelerate-stop for the
accelerate-stop case and from a 5% maximum kinetic energy accelerate-stop for landing
cases should be used.

3) Substantiation
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Substantiation that the wheel and brake assemblies are capable of absorbing the
determined levels of kinetic energy at all permitted wear states, up to and including the
declared fully worn limits, is required. The term wear “state” isused in order to clarify
that consideration should be given to possible inconsstencies or irregularities in brake
wear in some circumstances, such as greater wear at one end of the heat sink than the
other. Qualification related to evenly distributed heat sink wear may not be considered
adequate. If the typical in-service wear digtribution is significantly different from the wear
distribution used during qualification testing, additional substantiation and/or corrective

action may be necessary.

The minimum initid brakes-on speed used in the dynamometer test should not be more
than the velocity (V) used in the determination of JAR 25.735(f) kinetic energy
requirements. This assumes that the test procedure involves a specified rate of
deceleration and therefore, for the same amount of kinetic energy, a higher initid brakes-
on speed would result in a lower rate of energy absorption. However, a brake test having
a higher initia brakes-on speed is acceptable if the dynamometer test showed that both
the energy absorbed and energy absorption rate required by JAR 25.735(f) had been
achieved. Such a situation is recognised and is smilarly stated in the (J)TSO-C 135, which
provides an acceptable means for brake approva under JAR 25.735(a).

Brake qualification tests are not intended as a means of determining expected aeroplane
stopping performance, but may be used as an indicator for the most critical brake wear
dtate for aeroplane braking performance measurements.

(2) Ref. JAR 25.735(g) Brake Condition after High Kinetic Energy Dynamometer
Stop(s)

Following the high kinetic energy stop(s), the parking brake should be capable of
restraining further movement of the aeroplane and should maintain this capability for the
period during which the need for an evacuation of the aeroplane can be determined and
then fully accomplished.

It should be demonstrated that, with a parking brake application within a period not
exceeding 20 seconds of achieving a full stop, or within 20 seconds from the time that the
speed is retarded to 20 knots (or lower) in the event that the brakes are released prior to
achieving a full stop (as permitted by (J)TSO-C 135), the parking brake can be applied
normally and that it remains functiona over the three (3) minutes required.

Practical difficulties associated with dynamometer design may preclude directly
demondgtrating the effectiveness of the parking brake in the period immediately following
the maximum energy dynamometer stop(s). Where such difficuldes prevail it should be
shown that, for the three (3) minute period no structural failure or other condition of the
brake components occur that would significantly impair the parking brake function.

Regarding the initiation of a fire, it should be demonstrated that no continuous or
sustained fire extending above the highest point of the tyre occurs before the five (5)
minute period has elapsed. Neither should any other condition arise during this same
period or during the stop, either separately or in conjunction with a fire, which could be
reasonably judged to prejudice the safe and complete aeroplane evacuation. Fire of
limited extent and of a temporary nature (e.g. involving whedl bearing lubricant or minor
oil spillage) is acceptable. For this demonstration, neither fire fighting means nor coolants
may be applied.
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(h) Ref. JAR 25.735(h) Stored energy systems

Stored energy systems use a self-contained source of power such as a gas pressurised
hydraulic accumulator or a charged battery.

This requirement is not applicable to those aeroplanes that provide a number of

independent braking systems, even though they may incorporate a stored energy
source(s), but which are not “reliant” on the stored energy system for the demonstration

of compliance with sub-paragraph (b) of this paragraph.
The indication of usable stored energy should show:

(1)  The minimum energy level necessary to meet the requirements of JAR 25.735
(b)( 1) and (h), i.e. the acceptable level for dispatch of the aeroplane,

(2)  The remaining energy level, and,
(3)  The energy level below which further brake gpplication may not be possible

If agas pressunsed hydraulic accumulator is to be used as the energy storage means,
indication of accumulator pressure done is not considered adequate means to indicate
avalable stored energy.

An accumulator pressure gauge may be acceptable if correct precharge pressure with the
hydraulic system pressure off and the correct fluid volume with the hydraulic system
pressure on, can be verified. Furthermore, additional safeguards may be necessary to
ensure that sufficient stored energy will be available at the end of the flight.

Similar consderations should be made when other energy storage means are used.

A full brake application is defined as application from brakes fully released to brakes fully
applied and back to fully released.

) Ref. JAR 25.735(i) Brake wear indicators

The indication means should be located such that no specia tool or illumination (except in
darkness) is required. Expert interpretation of the indication should not be necessary.

G4) Ref. JAR 25.731(d) and JAR 25.735(j) Overtemperature and Overpressure Burst
Prevention

Generadly, two separate types of protection should be provided; one specifically to
release the tyre pressure should the whedl temperature increase to an unacceptable leve,
and the other to release the tyre pressure should the pressure become unacceptably high,
particularly during the inflation process. The temperature sensitive devices are required in
braked wheels only, but the pressure sengitive devices are required in al wheels.

The temperature sensitive device(s), (e.g. a fuse or fusible plug), should be sufficient in
number and appropriately located to reduce the tyre pressure to a safe level, before any
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pat of the whed becomes unacceptably hot, irrespective of the whed orientation. The
device(s) should be designed and ingtalled such that once operated (or triggered), their
continued operation is not impaired by the releasing gas.

The effectiveness of these devices in preventing hazardous tyre blow-out or whed failure
should be demondtrated. It should also be demonstrated that the devices will not release
the tyre pressure prematurely during take-off or landing, including during “quick tum-
around” types of operation.

It should be shown that the overpressurisation protection device(s), or the device(s) in
combination with the inflation means permanently installed in the wheel, would not
permit the tyre pressure to reach an unsafe level, regardless of the capability of the
inflation source.

Both types of device should normally be located within the structure of the wheel in
positions which minimise the risk of damage or tampering during norma maintenance,

(k) Ref. JAR 25.735(k) Compatibility

During brake qualification testing, sufficient dynamometer testing over the range of
permissible brake wear states, energy levels, brake pressures, brake temperatures and
Speeds should be undertaken to provide information necessary for systems integration. As
part of the overall substantiation of safe and anomaly free operation, it is necessary to
show that no unsafe conditions arise from incompatibilities between the brakes and brake
system with other aeroplane systems and structures. Areas such as antiskid tuning,
landing gear dynamics, tyre type and size, brake combinations, brake characteristics,
brake and landing gear vibrations, etc. need to be explored. Similarly, wheel and tyre
compatibility should be addressed.

These issues should be re-addressed when the equipment is modified
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Subject : JTSO-C135, Transport Aeroplane Wheels and Wheel and Brake
Assemblies.

1 - Applicabilitv.

This Joint Technical Standard Order ((F)TSO) prescribes the minimum performance
standard that transport category aeroplane whedls, and wheel and brake assemblies must
meet to be identified with the applicable (J)TSO marking. Articles that are to be so
identified on or after the date of this (J))TSO, must meet the requirements of Appendix 1 of
this (J)TSO titled, “Minimum Performance Specification for Transport Aeroplane Wheels,
Brakes, and Whed and Brake Assemblies” dated [ ]. Brakes and associated whedls are
to be considered as an assembly for (J)TSO authorisation puUrposes.

2 - Marking.

2.1 In addition to the marking specified in JAR-21 Sub-part 0 paragraph 2 1.607, the following
information shal be legibly and permanently marked on the major equipment components:

(1) Size (this marking applies to wheels only).
(i) Hydraulic fluid type (this marking applies to hydraulic brakes only)
(ii1) Serial Number.

22 All stamped, etched, or embossed markings must be located in non-critical areas

3 - Data Requirements.

In addition to the data specified in paragraph 2 1.605 of JAR-2 1 Sub-part O, the
manufacturer must furnish one copy each of the following to their Nationa Airworthiness

Aduthority:

5.1  The applicable limitations pertaining to ingtallation of wheels or wheel and brake
assamblies on aeroplane(s), including the data requirements of paragraph 4.1 of
Appendix 1 of this(J)TSO.

3.2 The manufacturer’s (J)TSO qualification test report

4 - Data to be Furnished with Manufactured Articles.

4.1 Prior to entry into service use, the manufacturer must make available to their National
Airworthiness Authority all applicable maintenance ingtructions and data necessary for
continued airworthiness.

4.2 The manufacturer must provide the applicable maintenance ingtructions and data necessary
for continued airworthiness to each organisation Or person receiving one or more articles
manufactured under this (J)TSO. In addition, a note with the following statement must be

included:

“The existence of (J)TSO approva of the article displaying the required marking does not
automaticaly condtitute the authority to install and use the article on an aeroplane. The
conditions and tests required for (J)TSO approval of this article are minimum performance
standards. It is the responsibility of those desiring to ingtall this article either on or within a
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specific type or class of aeroplane to determine that the aeroplane operating conditions are
within the (J)TSO standards. The article may be ingtalled only if further evaluation by the
user/instaler documents an acceptable installation and the installation is approved by the

Authority.

Additiona requirements may be imposed based on aeroplane specifications, whee and
brake design, and quality control specifications. In-service maintenance. modifications, and
use of replacement components must be in compliance with the performance standards of
this (J)TSO, as well as any additiona specific aeroplane requirements.”

5 - Previously Approved Equipment.

Wheels and whedl-brake assemblies approved prior to the effective date of this (J)TSO may
continue to be manufactured under the provisions of their original approval.

6 - Reference Documents and Availabilitv.

6.1 JAR-2 1 may be obtained from ((( Address etc. to be inserted ))).

6.2 JAR-TSO and this (})TSO may be obtained from ((( Address etc. to be inserted )))
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APPENDIX 1: MINIMUM PERFORMANCE SPECIFICATION FOR TRANSPORT
AEROPLANE WHEELS, BRAKES, AND WHEEL AND BRAKE ASSEMBLIES.

CHAPTER 1
INTRODUCTION.

1.1

4.1

1.4.2

1.4.3

1.4.4

PURPOSE AND SCOPE.

This Minimum Performance Specification defines the minimum performance standards for
whedls, brakes, and wheel and brake assemblies to be used on aeroplanes certified to JAR-
25. Compliance with this specification is not considered approval for instalation on any
transport aeroplane.

APPLICATION.

Compliance with this minimum specification by manufacturers, installers and users is
required as a means of assuring that the equipment will have the capability to satisfactorily
perform its intended function(s).

Note: Certain performance capabilities may be affected by aeroplane operational
characteristics and other externa influences. Consequently, anticipated aeroplane
braking performance should be verified by aeroplane testing.

COMPOSITION OF EOUIPMENT.

The words “equipment” or “brake assembly” or “whed assembly,” as used in this
document, include al components that form part of the particular unit.

For example, a wheel assembly typicaly includes a hub or hubs, bearings, flanges, drive
bars, heat shields, and fuse plugs. A brake assembly typically includes a backing plate,
torque tube, cylinder assemblies, pressure plate, heat sink, and temperature sensor.

It should not be inferred from these examples that each wheel assembly and brake assembly
will necessarily include either al or any of the above example components; the actua
assembly will depend on the specific design chosen by the manufacturer.

DEFINITIONS AND ABBREVIATIONS.

Wheel Rated Static Load (S).

S= Maximum Static Load (Reference JAR 25.73 1 (b)).

Whed Rated Inflation Pressure (WRP).

WRP = Whed Rated Inflation Pressure (wheel unloaded).

Whed Rated Tvre Loaded Radius (R).

R = Static Radius at load “S” for the Whedl Rated Tyre Size at WRP. The dtatic radius is
defined as the minimum distance from the axle centreline to the tyre/ground contact
interface.

Wheel Rated Radia Limit Load (L).




145

1.4.6

1.4.7

1438

1.49

JTSO-C135 03/1 1/98

Radia Limit Load. L is the Whedl Rated Maximum Radia Limit Load (paragraph

L=
32.1)

Whedl Rated Tvre Type and Size (TSux).
TSwr = Whed Rated Tyre Type and Size approved for instalation on the whed!.

Suitable Tvre for Whedl Test (TSuT).

TTwr = Whed Rated Tyre Type and Size for Whed Test.

TTwr is the tyre type and size determined as being the most appropriate to introduce
loads and/or pressure that would induce the most severe stresses in the whed. TTwr must
be a tyre type and size gpproved for ingtalation on the whed (TSwx) The suitable tyre
may be different for different tests.

Whedl/Brake Rated Structural Torque (STg).

STr = Whed/Brake Rated Structural Torque.
STr is the maximum structural torque demonstrated (paragraph 3.3 .5).

Wheel/Brake Rated Desien Landing Stop Energy (KEp).

KEp;, = Whed/Brake Rated Design Landing Stop Energy.

KEp, is the minimum energy absorbed by the wheel/brake/tyre assembly during each stop
of the 100 stop Design Landing Stop Test. (paragraph 3.3.2).

Whed/Brake Desien Landing Stop Speed (V).

Vp. = Whedl/Brake Design Landing Stop Speed.

Voo is the initid brakes-on speed for a Design Landing Stop (paragraph 3.3.2).

1.4.10 Wheel/Brake Rated Accelerate-Stop Enerey (KEgrt).

KErr = Whed/Brake Rated Accelerate-Stop Energy.

KEgt is the energy absorbed by the wheel/brake/tyre assembly demonstrated in accordance
with the Accelerate-Stop test in paragraph 3.3.3.

1.4.11 Wheel/Brake Accelerate-Stop_Speed (Vgr).

Vrr = Whed/Brake Accelerate-Stop Speed.

Vgr is the initid brakes-on speed used to demonstrate KEgr (paragraph 3.3.3).

KEss = Wheel/Brake Rated Most Severe Landing Stop Energy.
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KEss is the energy absorbed by the wheel/brake/tyre assembly demonstrated in accordance
with paragraph 3.3 .4.

1.4.13 Whedl/Brake Most Severe Landing Stop Speed (Vss).
Vss = Whedl/Brake Most Severe Landing Stop Speed
Vss is the initid brakes-on speed used to demonstrate KEss (paragraph 3 .3.4)

1.4.14 Brake Rated Wear Limit (BRWL).

BRWL = Brake maximum wear limit to ensure compliance with paragraph 3.3 3, and, if
applicable, paragraph 3.3.4.

1.4.15 Aeroplane Maximum Rotation Speed (Vg).

Vr = Aeroplane Maximum Rotation Speed.
1.4.16 Brake Rated Maximum Operating Pressure (BROPyayx).
BROP,s4v = Brake Rated Maximum Operating Pressure.

BROP\ax IS the maximum design metered pressure which is available to the brake to meet
aeroplane stopping performance requirements.

1.4.17 Brake Rated Maximum Pressure (BRPayax).
BRPyax = Brake Rated Maximum Pressure

BRPy4x IS the maximum pressure to which the brake is designed to be subjected
(typically aeroplane nomina maximum system pressure).

1.4.18 Brake Rated Maximum Parking Pressure (BRPPyax).
BRPP,;,y = Brake Rated Maximum Parking Pressure.
BRPPy4x is the maximum parking pressure available to the brake.

1.4.19 Brake Rated Retraction Pressure (BRPget).

BRPger IS the highest pressure at which piston retraction to the unpressunsed podtion is
assured.

1.4.20 Distance Averaged Deceleration (D).

D = (( Initial brakes-on speed)2 - (Fina brakes-on speedy )/(2 (braked flywhed distance))
D is the distance averaged deceleration to be used in all deceleration calculations.

.4.21 Rated Design L anding Deceleration (Dpy ).
Dy, = Rated Design Landing Deceleration.
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Dpy is the minimum of the distance averaged deceleration values demonstrated during
the 100 KEp; stops of paragraph 3.3.2.

1.4.22 Rated Accelerate-Stop Deceleration (Dgt).

Drr = Rated Accelerate-Stop Decdleration

Dar is the distance averaged deceleration which the whedl brake/tyre assembly will
produce when absorbing KExgr.

1.4.23 Rated Most Severe Landing Stop Decdleration (Dss).
Dss = Rated Most Severe Landing Stop Deceleration

Dss is the distance averaged deceleration which the wheel/brake/tyre assembly will
produce when absorbing KEss.

1.4.24 Brake Rated Tvre Type and Size (TSgr).

TSgr = Brake Rated Tyre Type and Size

TSgr is the tyre type and Size used to achieve the KEp,, KErt, and KEss brake ratings

1.4.25 Suitable Tvre for Brake Tests (TTg7).

TTsr = Rated Tyre Type and Size.

TTsr is the tyre type and Size that has been determined as being the most critical for

brake performance and/or energy absorption tests. TTgr must be a tyre type and Size
approved for ingtalation on the whed (TSwx). The suitable tyre may be different for
different tests.

1.4.26 Brake Lining.

Brake lining is individual blocks of wearable material, discs that have wearable material
integrally bonded to them, or discs in which the wearable materia is an integrd part of
the disc structure.

1.4.27 Heat Sink.
The heat Snk is the mass of the brake that is primarily responsible for asorbing energy

during a stop. For a typica brake, this would consist of the stationary and rotating disc
assemblies.
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CHAPTER 2
GENERALDESIGN SPECIFICATION.

2.1 AIRWORTHINESS,

The airworthiness of the aeroplane on which the equipment is to be installed must be
considered. (See the paragraph titled “Data to be Furnished with Manufactured

Articles™)

22  FIRE PROTECTION.
Except for small parts (such as fasteners, seals, grommets and small eectrical parts) that
would not contribute significantly to the propagation of a fire, al solid materias used
must be self-extinguishing. See aso paragraphs 3.3.3.5 and 3.3.4.5.

23  DESIGN.
Unless shown to be unnecessary by test or anaysis, the equipment must comply with the
following:

2.3.1 Whed Beaning Lubricant Retainers.
Whed bearing lubricant retainers must retain the lubricant under al operating conditions,
prevent the lubricant from reaching braking surfaces, and prevent foreign matter from
entering the bearings,

2.3.2 Removable Flanges.
All removable flanges must be assembled onto the whedl in a manner that will prevent the
removable flanges and retaining devices from leaving the whedl if a tyre deflates while the
whed! is rolling.

233 Adiustment.
The brake mechanism must be equipped with suitable adjustment devices to maintain
appropriate running clearance when subjected t0 BRPggr.

234 Water Sedl.
Wheels intended for use on amphibious aircraft must be sealed to prevent entrance of
water into the whedl bearings or other portions of the wheel or brake, unless the design is
such that brake action and service life will not be impaired by the presence of sea water or
fresh water.

2.3.5 Burgt Prevention.
Means must be provided to prevent whee failure and tyre burst that might otherwise
result from overpressurisation or from elevated brake temperatures. The means must take
into account the pressure and the temperature gradients over the full operating range.

2.3.6 Whed Rim and Inflation Valve.
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The rim dimensions and inflation valve should be approved by The European Tyre and
Rim Technica Organisation (Reference: Aircraft Tyre and Rim Data Book). or,
dternatively, The Tyre and Rim Association (Reference: Aircraft Year Book-Tyre and
Rim Associaion Inc.)

2.3.7 Brake Piston Retention.

The brake must incorporate means to ensure that the actuation system does not alow
hydraulic fluid to escape if the limits of piston travel are reached.

2.3.8 Wear Indicator.

A reliable method must be provided for determining when the heat sink is worn to its
permissible limit

2.3.9 Whedl Bearings.

Means should be incorporated to avoid misassembly of wheel bearings.
2.3.10 Fatigue.

The design of the whed must incorporate techniques to improve fatigue resistance of
critical aress of the wheel and minimise the effects of the expected corrosion and
temperature environment. The whedl must include design provisions to minimise the
probability of fatigue failures that could lead to flange separation or other whedl burst
failures.

2.3.11 Dissmilar Metals.

Adequate protection must be provided to prevent eectrolytic action when dissmilar
metals are used. In addition, differential therma expansion must not unduly affect the
load capability and fatigue life.

24 CONSTRUCTION.

2.4.1 Castings.

Castings must be of high qudlity, clean, sound, and free from blowholes, porosity, or
surface defects caused by inclusions, except that loose sand or entrapped gases may be
alowed when serviceability is not impaired.

N
e
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Forgings.

Forgings must be of uniform condition, free from blisters, fins, folds, seams, laps, cracks,
segregation, and other defects. Imperfections may be removed if strength and
serviceability would not be impaired as a result..

Bolts and Studs.

&
»
(V]

When bolts or studs are used for fastening together sections of a whed or brake, the
length of the threads must be sufficient to fully engage the nut, including its locking
feature, and there must be sufficient unthreaded bearing area to carry the required load.
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244 Corrosion Protection.

Corrosion protection means, where used, must be compatible with the expected
environment. This protection must include protection for al holes and passages exposed
to potentialy corrosive environments.

Magnesium _Parts.

!\)
ha
W

Magnesium parts must not be used on brakes or braked whedls.

246 Beaing and Braking Surface.

Surface and protective finishes must not be applied to bearings and braking surfaces.
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CHAPTER 3
MINIMUM-PERFORMANCE UNDER STANDARD TEST CONDITIONS.

3.1 INTRODUCTION.

The test conditions and performance criteria described in this Chapter provide a laboratory
means of demongtrating compliance with this (J)TSO minimum performance standard.
The aeroplane manufacturer must define al relevant test parameter values.

(V3]
19

WHEEL TESTS.

To establish the ratings for a whed, it must be substantiated that standard production
wheel samples will meet the following radid load, combined load, roll load, roll-on-rim (if
applicable) and overpressure test requirements.

For al tests, except the roll-on-rim test of paragraph 3.2.4, the whed must be fitted with
asuitable tyre, TTwr, and whed loads must be applied through the tyre. The ultimate
load tests of paragraphs 3.2.1.3 and 3.2.2.3 provide for an aternative method of loading if
it is not possible to conduct these tests with the tyre mounted.

3.2.1 Radial Load Test.

If the radia limit load of paragraph 3.2.2 is equal to or greater than the radia limit load of
this paragraph, the test specified in this paragraph may be omitted.

Test the whedl for yield and ultimate loads as follows:
3.2.1.1 Test method.

With a suitable tyre, TTwr, installed, mount the whedl on its axle, and position it against a
flat, non-deflecting surface. The whed axle must have the same angular orientation to the
non-deflecting surface that it will have to a flat runway when it is mounted on an
aeroplane and is under the maximum radia limit load, L. Inflate the tyre to the pressure
recommended for the Whedl Rated Static Load, S, with gas and/or liquid.

If liquid inflation is used, liquid must be bled off to obtain the same tyre deflection that
would result if gas inflation were used.

Liquid pressure must not exceed the pressure that would develop if gas inflation were
used and the tyre were deflected to its maximum extent. Load the wheel through its axle
with the load applied perpendicular to the flat, non-deflecting surface. Deflection
readings must be taken at suitable points to indicate deflection and permanent set of the
whedl rim at the bead seat.

3.2.1.2 Yield Load.

Apply to the whed and tyre assembly a load not less than 1.15 times the maximum radia
limit load, L, as determined under JAR 25.471 to JAR 25.511 inclusive, as appropriate.

Determine the most critical whed orientation with respect to the non-deflecting surface.

Apply the load with the tyre ioaded against the non-deflecting surface, and with the whedl
rotated 90 degrees with respect to the most critica orientation Repeat the loading with

10
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the whed 180, 270, and O degrees from the most critica orientation. The bearing cups,
cones, and rollers used in operation must be used for these loadings.

Three successve loadings at the O degree position must not cause permanent set
increments of increasing magnitude. The permanent set increment caused by the last
loading at the O degree position may not exceed 5% of the deflection caused by that
loading or .005 inches (. 125 mm), whichever is greater. There must be no yielding of the
wheel such as would result in loose bearing cups, liquid or gas leakage through the wheel
or past the wheel sedl. There must be no interference in any critical areas between the
whed and brake assembly, or between the most critical deflected tyre and brake (with
fittings) up to limit load conditions, taking into account the axle flexibility. Lack of
interference can be established by analyses and/or tests.

G
N)
—
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Ultimate Load.

Apply to the whedl used in the yield test of paragraph 3.2.1.2, and the tyre assembly, a
load not less than 2 times the maximum radia limit load, L, for castings, and 1.5 times the
maximum radia limit load, L, for forgings, as determined under JAR 25.471 to JAR
25511 inclusive, as appropriate.

Apply the load with the tyre and wheel againgt the non-deflecting surface and the whedl
positioned a O degree orientation (paragraph 3.2.1.2). The bearing cones may be
replaced with conical bushings, but the cups used in operation must be used for this
loading. If, a a point of loading during the test, it is shown that the tyre will not
successfully maintain pressure or if bottoming of the tyre occurs, the tyre pressure may be
increased. If bottoming of the tyre continues to occur with increased pressure, a loading
block that fits between the rim flanges and simulates the load transfer of the inflated tyre
may be used. The arc of the wheel supported by the loading block must be no greater
than 60 degrees.

The whedl must support the load without failure for at least 3 seconds. Abrupt loss of
load-carrying capability or fragmentation during the test congtitutes failure.

(75
()
w2

Combined Radia and Side Load Tes.

Test the whed for the yield and ultimate loads as follows:
3.2.21 Test Method.

With a suitable tyre, TTwr, installed, mount the wheel on its axle and position it against a
flat, non-deflecting surface. The wheel axle must have the same angular orientation to the
non-deflecting surface that it will have to a flat runway when it is mounted on an
aeroplane and is under the combined radia and side limit loads. Inflate the tyre to the
pressure recommended for the maximum static load with gas and/or liquid.

If liquid inflation is used, liquid must be bled off to obtain the same tyre deflection that
would result if gas inflation were used.

Liquid pressure must not exceed the pressure that would develop if gas inflation were
used and the tyre were deflected to its maximum extent. For the radid load component,
load the wheel through its axle with load applied perpendicular to the flat non-deflecting
surface. Apply the two loads simultaneoudly, increasing them either continuoudy or in
increments no greater than 10% of the totd loads to be applied.

11
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If it is impossible to generate the side load because of friction limitations, the radid load
may be increased, or a portion of the side load may be applied directly to the tyre/wheel.
In such circumstances it must be demonstrated that the moment resulting from the side
load is no less severe than would otherwise have occurred.

Alternatively, the vector resultant of the radia and side loads may be applied to the axle
Deflection readings must be taken at suitable points to indicate deflection and permanent
st of the whed rim at the bead seat.

w
)
[
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.2 Combined Yield Load.

Apply to the whed and tyre assembly radial and side loads not less than 1.15 times the
respective ground limit loads, as determined under JAR 25.485, 25.495, 25.497, and
25.499, as appropriate.

Determine the most critical whed orientation with respect to the non-deflected surface

Apply the load with the tyre loaded againgt the non-deflecting surface, and with the wheel
rotated 90 degrees with respect to the most critical orientation. Repest the loading with
the whed 180, 270, and O degrees from the most critical orientation.

The bearing cups, cones, and rollers used in operation must be used in this test

A tube may be used in a tubeless tyre only when it has been demonstrated that pressure
will be lost due to the inability of atvre bead to remain properly positioned under the
load. The whedl must be tested for the most critical inboard and outboard side loads.

Three successive loadings at the O degree position must not cause permanent set
increments of increasing magnitude. The permanent set increment caused by the last
loadings at the O degree position must not exceed 5% of the deflection caused by the
loading, or .005 inches (. 125 mm), whichever is greater. There must be no yielding of
the whed such as would result in loose bearing cups, gas or liquid leskage through the
whedl or past the whed seal. There must be no interference in any critical areas between
the wheel and brake assembly, or between the most critical deflected tyre and brake
(with fittings) up to limit load conditions, taking into account the axle flexibility. Lack of
interference can be established by analyses and/or tedts.

(V]
)
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.3 Combined Ultimate Load.

less than 2 times for castings and 1.5 times for forgings, the respective ground limit loads
as determined under JAR 25.485, 25.495, 25 497, and 25.499, as appropriate.

Apply these loads with a tyre and wheel against the non-deflecting surface and the wheel
positioned a the O degree orientation (paragraph 3.2.2.2). The bearing cones may be
replaced with conica bushings, however, the cups used in operation must be used for
this loading.

If, a any point of loading during the test, it is shown that the tyre will not successfully
maintain pressure, or if bottoming of the tyre on the non-deflecting surface occurs, the
tyre pressure may be increased. |If bottoming of the tyre continues to occur with this
increased pressure, a loading block that fits between the rim flanges and smulates the
load transfer of the inflated tyre may be used. The arc of whed supported by the loading
block must be no greater than 60 degrees.

12
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The whedl must support the loads without failure for at least 3 seconds. Abrupt loss of
load-carrying capability or fragmentation during the test constitutes failure.

3.2.3 Wheel Roll Test.

With a suitable tyre, TTwT, instaled, mount the wheel on its axle and position it against a
fla non-deflecting surface or a flywheel. The whed axle must have the same angular
orientation to the non-deflecting surface that it will have to a flat runway when it is
mounted on an aeroplane and is under the Whedl Rated Static Load, S. During the roll
test, the tyre pressure must not be less than 1.14 times the Whed Rated Inflation
Pressure, WRP, (0.10 to account for temperature rise and 0.04 to account for loaded tyre
pressure). For side load conditions, the wheel axle must be yawed to the angle that will
produce a whed side load component equal to 0.15 S while the wheel is being roll tested.

5.2.3.2Roll Tedt

The whed must be tested under the loads and for the distances shown in Table 3- 1

TABLE 3-1 Load Conditions and Roll Distances for Roll Test

Load Conditions - | Roll Distance
Miles (km)
Wheel Rated Static Load, S 2000 (3220)

Wheel Rated Static Load, S plus 0.15 100 (161)
S side load applied in the outboard
direction

Whed Rated Static Load, S plus 0.15 100 (161)
S side load applied in the inboard
direction

At the end of the test, the whedl must not be cracked, there must be no leskage through
the wheel or past the whedl sedl(s), and the bearing cups must not be loose.

3.2.4 Rdl-on-Rim Test (not applicable to nose-wheds).

The whedl assembly without a tyre must be tested at a speed of no less than 9 knots under
aload equal to the Whedl Rated Static Load, S. The test roll distance (in feet) must be
determined as 0.5Vg? (Vg in knots) but need not exceed 15,000 feet (4572 meters). The
test axle angular orientation with the load surface must represent that of the aeroplane
axle to the runway under the static load S.

The whedl assembly must support the load for the distance defined above. During the
test, no fragmentation of the whed is permitted; cracks are alowed.

3.2.5 Overpressure Test.




JTSO-C135 03/11/98

The whedl assembly, with a suitable tyre, TTwr, installed, must be tested to demonstrate
that it can withstand the application of 4.0 times the whedl rated inflation pressure, WRP
The whedl must retain the pressure for at least 3 seconds. Abrupt loss of pressure
containment capability or fragmentation during the test constitutes failure. Plugs may be
used in place of overpressurisation protection device(s) to conduct this test.

3.2.6 Diffusion Test.

A tubeless tyre and wheel assembly must hold its rated inflation pressure, WRP, for 24
hours with a pressure drop no greater than 5 percent. This test must be performed after
the tyre growth has stabilised.

WHEEL AND BRAKE ASSEMBLY TESTS.

)
wl

3.1 General.

W
[

L)

.3.1.1 The whed and brake assembly, with a suitable tyre, TTgr, ingtaled, must be tested on a
testing machine in accordance with the following, as well as paragraphs 3.3.2,3.3.3,3.3.5
and, if applicable, 3.3.4.

.1.2 For tests detailed in paragraphs 3.3.2, 3.3.3 and 3.3 4, the test energies KEp;, KEg7, and
KEss and brake application speeds Vi, Vrr, and Vss are as defined by the aeroplane
manufacturer.

W)
W)

.1.3 For tests detailed in paragraphs 3.3.2, 3.3.3 and 3.3 .4, the initid brake application speed
must be as close as practicable to, but not greater than, the speed established in
accordance with paragraph 3.3.1.2, with the exception that margina speed increases are
alowed to compensate for brake pressure release permitted under paragraphs 3.3.3.4 and
3.3.4.4. An increase in the initial brake application speed is not a permissible method of
accounting for a reduced (i.e. lower than ideal) dynamometer mass. This method is not
permissible because, for a target test deceleration, a reduction in the energy absorption
rate would result, and could produce performance different from that which would be
achieved with the correct brake application speed. The energy to be absorbed during any
stop must not be less than that established in accordance with paragraph 3.5.1.2.
Additionally, forced air or other artificid cooling means are not permitted during these

stops.

(93]
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3.3.1.4 The brake assembly must be tested using the fluid (or other actuating means) specified for
use with the brake on the aeroplane.

3.3.2 Desien Landing Stop Test,

3.3.2.1 The whed and brake assembly under test must complete 100 stops at the KEp, energy,
each &t the mean deceleration, D, defined by the aeroplane manufacturer, but not less than
10 ft/s* (3.05 m/s”).

3.3.2.2 During the design landing stop test, the disc support structure must not be changed if it is
intended for reuse, or if the wearable materia is integral to the structure of the disc. One
change of individua blocks or integrally bonded wearable materia is permitted. For discs
using integrally bonded wearable materia, one change is permitted, provided that the disc
support structure is not intended for reuse. The remainder of the whed/brake assembly
parts must withstand the 100 KEp; stops without failure or impairment of operation.

3.3.3 Accelerate-Stop Test.

14



e —
JTSO-C135 03/11/98

3.3.3.1 The whed and brake assembly under test must complete the Accelerate-Stop test at the
mean- deceleration, D, defined by the aeroptane manufacturer, but not less than 6 fis’
(1.85m/s™ ).

This test establishes the maximum takeoff energy rating. KEg+, of the whed and brake
assembly using:

a The Brake Rated Maximum Operating Pressure, BROPy4y; ; O

b. The maximum brake pressure consistent with the aeroplane's braking pressure
limitations (e.g., tyre/runway drag capability based on substantiated data).

w
L
w)
o

For the accelerate-stop test, the tyre, whedl, and brake assembly must be capable of
absorbing the test energy, KErT, using a brake on which the usable wear range of the heat

snk has aready been fully consumed.

The proportioning of wear through the brake for the various friction pairs for this test
must be based on service wear experience or wear test data of an equivalent or smilar
brake. Either operationaly worn or mechanically worn brake components may be used.
If mechanically worn components are used, it must be shown that they can be expected to
provide similar results to operationally worn components. The test brake must be
subjected to a sufficient number and type of stops to ensure that the brake's performance
IS representative of in-service use; a least one of these stops, with the brake near the
fully worn condition, must be a Design Landing Stop.

")
W
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At the time of brake application, the temperatures of the tyre, whedl, and brake,
particularly the heat sink, must, as closely as practicable, be representative of atypica in-
service condition. Prehesting by a taxi stop(s) is an acceptable means.

These temperatures must be based on arational analysis of a braking cycle, taking into
account a typical brake temperature at which an aeroplane may be dispatched from the
ramp, plus a conservative estimate of heat sink temperature change during subsequent
taxiing, and takeoff acceleration, as appropriate.

Alternatively, in the absence of arationa analysis, the starting heat sink temperature must
be that resulting from the application of 10 % KEgt to the tyre, whed and brake assembly
initially at not less than normal ambient temperature (59°F/15°C).

3.3.3.4 A full stop demonstration is not required for the worn brake accelerate-stop test. The test
brake pressure may be released at a test speed of up to 20 knots. In this case, the initial
brakes-on speed must be adjusted such that the energy absorbed by the tyre, whed and
brake assembly during the test is not less than the energy absorbed if the test had
commenced at the specified speed and continued to zero ground speed.

3.3.3.5 Within 20 seconds of completion of the stop, or of the brake pressure release in
accordance with paragraph 33.3.4, the brake pressure must be adjusted to the Brake
Rated Maximum Parking Pressure BRPPyx and maintained for 3 minutes.

No sustained fire that extends above the level of the highest point of the tyre is alowed
before 5 minutes have elapsed after application of parking brake pressure; until this time
has elapsed, neither fire fighting means nor coolants may be applied.

15
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The time of initiation of tyre pressure release (e.g., by whedl fuse plug), if applicable, is

to be recorded. The sequence of events described in paragraphs 3.3.3.4 and 3.3.3.5 is
illugtrated in Figure 3-1.

334 Mos Severe Landing Stop Test.

3.3.4 1 The whed and brake assembly under test must complete the most severe landing braking
condition expected on the aeroplane as defined by the aeroptane manufacturer. This test
is not required if the testing required by paragraph 3.3.3 is more severe or the condition is
shown to be extremely improbable by the aeroplane manufacturer.

This test establishes, if required, the maximum energy rating, KEss, of the whed/brake
assembly for landings under abnorma conditions using:

a The Brake Rated Maximum Operating Pressure, BROPy4y; OF

b. The maximum brake pressure consstent with an aeroplane's braking pressure
limitations (e.g., tyre/runway drag capability based on substantiated data).

3.3.4.2 For the Most Severe Landing Stop test, the tyre, whedl and brake assembly must be
capable of absorbing the test energy, KEss, with a brake on which the usable wear range
of the heat sink has already been fully consumed.

The proportioning of wear through the brake for the various friction pairs for this test
must be based on service wear experience or wear test data of an equivaent or smilar
brake. Either operationally worn or mechanically worn brake components may be used.
If mechanically worn components are used, it must be shown that they can be expected to
provide similar results to operationally worn components. The test brake must be
subjected to a sufficient number and type of stops to ensure that the brake's performance
IS representative of in-service use;, a least one of these stops, with the brake near the fully
worn condition, must be a Design Landing Stop.

3.3.4.3 At the time of brake application, the temperatures of the tyre, wheel, and brake,
particularly the heat sink, must, as closely as practicable, be representative of a typica in-
service condition. Preheating by a taxi stop(s) is an acceptable means,

These temperatures must be based on a rationa analysis of a braking cycle, taking into
account a typica brake temperature at which the aeroplane may be dispatched from the
ramp, plus a conservative estimate of heat sink temperature change during taxi, takeoff,
and flight, as appropriate.

Alternatively, in the absence of a rationa analysis, the starting heat sink temperature must
be that resulting from the application of 5% KEgt to the tyre, whed and brake assembly
initidly at not less than normal ambient temperature (59°F/15°C).

3.53.4.4 A full stop demonstration is not required for the most severe landing-stop test. The test
brake pressure may be released at a test speed of up to 20 knots. In this case, the initia
brakes-on speed must be adjusted such that the energy absorbed by the tyre, whed, and
brake assembly during the test is not less than the energy absorbed if the test had
commenced at the specified speed and continued to zero ground speed.

3.3.4.5 Within 20 seconds of completion of the stop, or of the brake pressure release in
accordance with paragraph 3.3.4.4, the brake pressure must be adjusted to the Brake
Rated Maximum Parking Pressure, BRPPy4x, and maintained for 3 minutes.
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No sustained fire that extends above the level of the highest point of the tyre is alowed
before 5 minutes have elapsed after application of parking brake pressure; until this time
has elapsed neither fire fighting means nor coolants may be applied.

The time of initiation of tyre pressure release (e.g., by whed fuse plug), if applicable, is
to be recorded. The sequence of events described in paragraphs 3.3.4.4 and 3.5.4.5 is
illustrated in Figure 3-2.

3.3.5 Structura Torgue Test.

The wheel/brake rated structura torque (STR) is equd to the torque demonstrated in the
test defined in paragraph 3.3.5.1.

corresponding to the torque specified in paragraph 3.3.5.2 or 3.3.5.3, as applicable. for at
least 3 seconds. Rotation of the wheel must be resisted by a reaction force transmitted
through the brake, or brakes, by the application of at least Brake Rated Maximum
Operating Pressure, BROP,4x, Or equivalent. If such pressure or its equivalent is
insufficient to prevent rotation, the friction surface may be clamped, bolted. or otherwise
restrained while applying the pressure. A fully worn brake configuration, BRWL. must be
used for this test. The proportioning of wear through the brake for the various friction
pairs for this test must be based on service wear experience of an equivalent or smilar
brake or test machine wear test data. Either operationally worn or mechanically worn
brake components may be used.

-3.3.5.2 For landing gear with one whedl per landing gear strut, the torque is1.2 (SxR)

.3.5.3 For landing gear with more than one whedl per landing gear strut, the torque is1.44
(SxR).

(VD]

5.3 5.4 The whed and brake assembly must support the loads without failure for at least 3
seconds.

354  BRAKE TESTS

It must be substantiated that standard production samples of the brake will pass the
following tests:

3.4.1 Yidd and Overpressure Test.

The brake must withstand a pressure equal to 1.5 times BRPyax for 5 minutes without
permanent deformation of the structural components under test.

The brake, with actuator piston(s) extended to smulate a maximum worn condition,
must. for at least 3 seconds, withstand hydraulic pressure equa to two times the brake
rated maximum pressure. BRPy¢.x, available to the brakes. If necessary, piston extension
must be adjusted to prevent contact with retention devices during this test.

3.4.2 Endurance Test.

A brake assembly must be subjected to an endurance test during which structura failure
or mafunction must not occur. If desired. the heat sink components may be replaced by a
reasonably representative dummy mass for this test.

17
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The test must be conducted by subjecting the brake assembly to 100,000 cycles of an
application of the average of the peak brake pressures needed in the Design Landing Stop
Test (paragraph 3.3.2) and release to a pressure not exceeding the brake rated return
pressure, BRPger. The pistons must be adjusted so that 25,000 cycles are performed at
each of the four positions where the pistons would be at rest when adjusted to nominally
25,50, 75 and 100% of the wear limit, BRWL. The brake must then be subjected to
5000 cycles of gpplication of pressure to BRPy4x and release to BRPger a the 100%
wear limit.

Hydraulic brakes must meet the leakage requirements of paragraph 3.4.5 at the
completion of the test.

3.4.3 Piston Retention.

The hydraulic pistons must be positively retained without leakage at 1.5 times BRPyyax
for ten seconds with the heat sink removed.

344 Extreme Temperature Soak Test.

The brake actuaion system must comply with the dynamic leakage limits of paragraph
3.4.5.2 for the following tests.

Subject the brake to a 24-hour hot soak at the maximum piston housing fluid temperature
experienced during the Design Landing Stop Test (paragraph 3.3.2), conducted without
forced air cooling. While at the hot soak temperature, the brake must be subjected to the
application of the average of the peak brake pressures required during the 100 design
landing stops and release to a pressure not exceeding BRPger for 1000 cycles, followed
by 25 cycles of BROPy;ax and release to a pressure not exceeding BRPger.

The brake must then be cooled from the hot soak temperature to a cold soak
temperature of -40°F (~40°C) and maintained at this temperature for 24 hours. While a
the cold soak temperature, the brake must be subjected to the application of the average
of the peak brake pressures required during the KEp; stops and release to a pressure not
exceeding BRPxer, for 25 cycles, followed by 5 cycles of BROPy4x and release to a
pressure not exceeding BRPggr.

3.4.5 Leakage Tedts (Hydraulic Brakes).

3.4.5.1 Static Leakage Test,

The brake must be subjected to a pressure equal to 1.5 times BRPyax for 5 minutes.
The brake pressure must then be adjusted to an operating pressure of 5 psig (35 kPa)
for 5 minutes. There must be no measurable leskage (less than one drop) during this
test.

3.4.5.2 Dvnamic Leakage Test.

The brake must be subjected to 25 applications of BRPuax, each followed by the release
to a pressure not exceeding BRPgrer. Leskage at static seals must not exceed a trace.
Leakage at moving seals must not exceed one drop of fluid per each 3 inches (76mm) of
peripheral sedl length.
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DATA REQUIREMENTS.

41

411

412

415

The manufacturer must provide the following data with any application for approval of
equipment.

The following whed and brake assembly ratings:

a

Whedl Ratings.

Whed Rated Static Load, S.

Whee Rated Inflation Pressure, WRP.
Whee Rated Tyre Loaded Radius, R.
Whed Rated Maximum Limit Load, L
Whed Rated Tyre Size, TSwr

Wheel/Brake and Brake Ratings.

Whedl/Brake Rated Design Landing Energy, KEp, and associated brakes-on-
Speed, VpL.

Wheel/Brake Rated Accelerate-Stop Energy, KEgr, and associated brakes-on-
Speed, Vrrt.

Wheel/Brake Rated Most Severe Landing Stop Energy, KEss, and associated
brakes-on-speed, Vss ( if applicable).

Brake Rated Maximum Operating Pressure, BROPyax.

Brake Rated Maximum Pressure, BRPyax.

Brake Rated Retraction Pressure, BRPrert.

Whed/Brake Rated Structura Torque, STr.

Rated Design Landing Decderation, Dpy.

Rated Accelerate-Stop Deceleration, Drr.

Rated Most Severe Landing Stop Deceleration, Dss ( if applicable).

Brake Rated Tyre Size, TSgr.

Brake Rated Wear Limit, BRWL.

The weight of the wheel or brake, as applicable

Type of hydraulic fluid used, as applicable.

One copy of the test report showing compliance with the test requirements.

NOTE: When test results are being recorded for incorporation in the compliance test
report, it is not sufficient to note merely that the specified performance was achieved. The
actud numerical values obtained for each of the parameters tested must be recorded,
except where tests are pass/fail in character.
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SPEED L _
Knots Accelerate-stop initiated al heat sink temperature
- ) consistent with Paragraph 3.3.3.3
Brake rated maximum parking pressure (BRPPuax)
applied within 20 seconds after conclusion of accelerate '
. stop followed by 3 minute park period (Paragraph 3.3.3.5)

Option: Brake relcase < 20

Kts, with higher initial brakcs

on spced

No Fire Fighting means or
Artificial Coolants and Limited
Taxi stops as required to produce Fire Only Before This Time
desired heat sink temperature (Paragraph 33.3.5)
20 Seconds
Maximum ON 0F ‘
S e =
3 Min. Minimum
20 Kts
£ {9V Mhin . M\l inmum
<
< No Forced Air Coolifg Permitted —b

Figure 3-1- Taxi, Accelerate-Stop, Park Test Sequence
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SPEED Most severe landing slop initiated at heal sink
Knots temperature consistent with Paragraph 3.3.4.3

.....................

Brake rated maximum parking pressure (BRPPyax)
applied within 20 seconds after conclusion of the stop '
followed by 3 minute park period. (Paragraph 3.3.4.5)

P

Option: Brake relcase < 20
Kts, with higher initial brakes

on speed
e
No Fire Fighting means or
Arlificial Coolanls and Limited
Taxi stops as required to produce Fire Only Before This Time
desired heat sink temperature (Paragraph 3.3 4.5)
20 Seconds OFF
Maximum ON
-— Me—= q

3 Min. Minimum
20 Kts

5 Min. Minimum

No Forced Air Cooling Permilled b

T4

Figure 3-2 - Most Severe Landing-Stop, Park Test Sequence
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DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

14 CFR Part 25

[Docket No. FAA~1999-6063; Notice No. 99-

16}
RIN 2120-AG80

Revision of Braking Systems
Airworthiness Standards To

Harmonize With European
Airworthiness Standards for Transport
Category Airplanes

acency: Federal Aviation
Administration. DOT.
acTion: Notice of proposed rulemaking.

SUMMARY: The Federal Aviation
Administration proposes to revise the
airworthiness standards for transport
category airplanes to harmonize braking
systems design and test requirements
with standards proposed for the
European Joint Aviation Requirements
(JAR). These proposals were developed
in cooperation with the Joint Aviation
Authorities (JAA) of Europe and the
U.S. and European aviation industry
through the Aviation Rulemaking
Advisory Committee (ARAC). and are
intended to benefit the public interest
by standardizing certain requirements.
concepts. and procedures contained in
the airworthiness standards without
reducing. but potentially enhancing. the
current level of safety.

paTes: Comments must be received on
or before November 8. 1999.
ADDRESSES: Comments on this
document should be mailed or
delivered. in duplicate. to U.S.
Department of Transportation Dockets.
Docket No. FAA~1999-6063. 400
Seventh Street SW.. Room Plaza 401.
Washington DC 205980. Comments may
adso be sent electronicaly to the
following Internet address. 9-NPRM-
CMTS@faa.dot.gov. Comments may be
filed and/or examined in Room Plaza
401 between 10 am. and 5 p.m
weekdays. except Federal holidays. In
addition. the FAA is maintaining an
information docket of comments in the
Transport Airplane Directorate {ANM-
100). Federal Aviation Administration.
Northwest Mountain Region. 1601 Lind
Avenue SW.. Renton. WA 98055-4056.
Comments in the information docket
may be examined between 7:30 am. and
4:00 p.m. weekdays. except Federal
holidays.

FOR FURTHER INFORMATION CONTACT:
Mahinder K. Wahi. FAA. Propulsion/
Mechanical Systems/Cabin Safety
Branch. ANM-1 12, Transport Airplane
Directorate. 1601 Lind Avenue SW..

Renton. WA 98055-4056: telephone
(425) 227-2142: facsmile (423) 227-
1320.

SUPPLEMENTARY  INFORMATION:

Comments Invited

Interested persons are invited to
participate in this proposed rulemaking
by submitting such written data views.
or arguments as they may desire.
Comments relating to the
environmental. energy. federalism. or
economic impact that might result from
adopting the proposals in this notice are
also invited. Substantive comments
should be accompanied by cost
estimates. Commenters must identify
the regulatory docket or notice number
and submit comments in duplicate to
the Docket address specified above.

All comments received, as well as a
report summarizing each substantive
public contact with FAA personnel
concerning this rulemaking. will be
filed in the docket. The Docket is
available for public inspection before
and after the comment closing date.

All comments received on or before
the closing date will be considered by
the Administrator before taking action
on this proposed rulemaking. Comments
filed late will be considered to the
extent practicable. The proposals in this
notice may be changed in light of the
comments received.

Commenters wishing the FAA to
acknowledge receipt of their comments
submitted in response to this notice
must include with those comments a
pre-addressed. stamped postcard on
which the following statement is made:
“Comments to Docket No. FAA~1999-
6063." The postcard will be date
stamped and mailed to the commenter.

Availability of the NPRM

An dectronic copy of this document
may be downloaded using a modem and
suitable communications software from
the FAA regulations section of the
Fedworld electronic bulletin board
service (telephone: 703-321-3339). the
Government Printing Office's electronic
bulletin board service (telephone: 202-
512-1661). or the FAA’s Aviation
Rulemaking Advisory Committee
Bulletin Board service (telephone: 800-
322-2722 or 202-267-5948).

Internet users may reach the FAA's
web page at http://www.faa.gov/avr/
arm/nprm/nprm.htm or the Government
Printing Office’'s webpage a http:/!
www access.gpo gov/nara for access to
recently published rulemaking
documents.

Any person may obtain a copy of this
NPRM by submitting a request to the
Federal Aviation Administration. Office
of Rulemaking. ARM-I, 800

Independence Avenue. SW..
Washington. DC 20391. or bv calling
202-267-9680. Communications must
identify the notice number of docket
number of this NPRM.

Persons interested in being placed on
the mailing list for future NPRM's
should request from the above office a
copy of Advisory Circular No 1 1-2A.
Notice of Proposed Rulemaking
Distribution System. which describes
the application procedure

Background

The airworthiness standards for
transport category airplanes are
contained in 14 CFR pan 25.
Manufacturers of transport caregorv
airplanes must show that each airplane
they produce of a different type design
complies with the relevant standards of
part 25. These standards apply to
airplanes manufactured within the U.S.
for use by U.S-registered operators and
to airplanes manufactured in other
countries and imported under a bilateral
airworthiness agreement.

In Europe. the Joint Aviation
Requirements (JAR) were developed by
the Joint Aviation Authorities &AA) to
provide a common set of airworthiness
standards for use within the Europe
aviation community. The airworthiness
standards for European type
certification of transport category
airplanes. JAR-25. are based on part 25
of Title 14. Airplanes certificated to the
JAR-25 standards. Including airplanes
manufactured 1n the U.S. for export to
Europe. receive type certificates that are
accepted by the aircraft certification
authorities of 23 European countries.

Although part 25 and JAR-25 are very
similar. they are not identical.
Differences between the FAR and the
JAR can result in substantial additional
costs when airplanes are type
certificated to both standards. These
additional costs, however. frequently do
not bring about an increase in safety.
For example. pat 25 and JAR-25 may
use different means to accomplish the
same safety intent. In this case. the
manufacturer is usually burdened with
meeting both requirements. although the
level of safety is not increased
correspondingly. Recognizing that a
common set of standards would not
only economically benefit the aviation
industry. but would aso maintain the
necessary high level of safety. the FAA
and JAA consider harmonization to be
a high priority.

In 1988. the FAA. in cooperation with
the JAA and other organizations
representing the American and
European aerospace industries. began a
process to harmonize the airworthiness
requirements of the United States and
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the ainvorthiness requirements of
Europe. especidly in the areas of Flight
Test and Structures.

The Aviation Rulemaking Advisory
Committee

The Aviation Rulemaking Advisory
Committee (ARAC) was formally
established by the FAA on January 22.
1991 (56 FR 2 190) to provide advice and
recommendations concerning the full
range of the FAA's safety-related
rulemaking activity. This advice was
sought to develop better rules in less
overdl time using fewer FAA resources
than are currently needed. The
committee provides the opportunity for
the FAA to obtain firsthand information
and insight from interested parties
regarding proposed new rules or
revisions of existing rules.

There are 64 member organizations on
the committee. representing a wide
range of interests within the aviation
community. Meetings of the committee
are open to the public. except as
authorized by section 10(d) of the
Federal Advisory Committee Act.

The ARAC establishes working groups
to develop proposals to recommend to
the FAA for resolving specific issues.
Tasks assigned to working groups are
published in the Federal Register.
Although working group meetings are
not generally open to the public, all
interested parties are invited to
participate as working group members.
Working groups report directly to the
ARAC. and the ARAC must accept a
working group proposal before that
proposal can be presented to the FAA as
an advisor): committee
recommendation.

The activities of the ARAC will not.
however. circumvent the public
rulemaking procedures. After an ARAC
recommendation is received and found
acceptable by the FAA. the agency
proceeds with the normal public
rulemaking procedures. Any ARAC
participation in a rulemaking package
will be fully disclosed in the public
docket.

Starting in 1992, the FAA
harmonization effort for various systems
related airworthiness requirements was
undertaken by the ARAC. A working
group of industry and government
braking systems specialists of Europe.
the United States. and Canada was
chartered by notice in the Federal
Register (59 FR 30080. June 10, 1994).
The working group was tasked to
develop a harmonized standard. such as
a Technical Standard Order (TSO). for
approval of wheels and brakes to be
Installed on transport category airplanes
and to develop a draft notice of
proposed rulemaking (NPRM). with

supporting economic and other required
analyses. and/or any other related
guidance material or collateral
documents. such as advisory circulars.
concerning new or revised requirements
and the associated test conditions for
wheels. brakes and braking systems.
installed in transport category airplanes
(§ 25.731 and 25.735). The JAA is to
develop a similar proposa to amend
JAR-25, as necessary. to achieve
harmonization.

The rulemaking proposal contained in
this notice is based on a
recommendation developed by the
Braking Systems Harmonization
Working Group. and presented to the
FAA by the ARAC as a
recommendation.

General Discussion of the Proposals

The FAA proposes to amend 14 CFR
25.731 and 25.735 to harmonize these
sections with JAR-25. The JAA intends
to publish a Notice of Proposed
Amendment (NPA). also developed by
the Braking Systems Harmonization
Working Group. to revise JAR-25 as
necessary to ensure harmonization in
those areas for which the proposed
amendments differ from the current
JAR-25, Change 14. When published,
the NPA will be placed in the docket for
this rulemaking.

Generdly. the FAA proposes to: (1)
add appropriate existing JAR
requirements to achieve harmonization:
(2) move some of the existing regulatory
text, considered to be of an advisory
nature. to an advisory circular: (3) add
regulations addressing automatic brake
systems. brake wear indicators. pressure
release devices. and system
compatibility: and (4) consolidate and/
or separate requirement subparagraphs
for clarity.

A new proposed Advisory Circular
(AC) 25.735-1X. Brakes and Braking
Systems Certification Tests and
Analysis, has been developed by the
ARAC Harmonization Working Group to
ensure consistent application of these
proposed revised standards. Public
comments concerning AC 25.735-1X are
invited by separate notice published
elsawhere in this 1ssue of the Federal
Register. The JAA intends to publish an
Advisory Materia Joint {AM]), also
developed by the Harmonization
Working Group. to accompany its NPA.
The proposed AC and the proposed AMJ
contain harmonized advisory
information.

A new proposed TSO-C 135 has dso
been developed by the Harmonization
Working Group as a harmonized
standard for approva of transport
airplahe wheels and wheel and brake
assemblies to replace applicable parts of

the existing TSO-C26c¢. Aircraft Wheels
and Wheel-Brakes Assemblies. dated
May 18. 1984. Pubic comments
concerning TSO-C 133 are invited by
separate notice published elsewhere 1n
this issue of the Federal Register. The
JAA intends to adopt TSO-C 135 as Joint
Technical Standard Order (JTSOI-C 133
and publish it to accompany their NPA

Section by Section Discussion of the
Proposals

Proposal I. The FAA proposes to
revise the current heading of § 23.735
“Brakes.” to read ©'§ 25 735 Brakes and
braking systems.”

Discussion: This section covers not
only the brakes and their performance
requirements and safety considerations.
but aso provides requirements for the
systems and equipment associated with
the brakes. As examples. the proposed
additional paragraph (b){2) refers to the
brake hydraulic system and the
hydraulic fluid supplying the brakes.
and the proposed paragraph (e) refers to
the antiskid system. The proposed
change is of an editorial nature only.
and consequently would have no impact
on the current level of safety

Proposal 2. The FAA proposes to add
a heading to and revise the text of
§25.735(a) to read. “(a) Approval. Each
assembly consisting of a wheel(s) and
brake(s) must be approved.”

Discussion: The current § 25 735(a).
which states that each brake must be
approved. is considered incomplete
Although a wheel not associated with a
brake (non-braked) may be approved on
its own per the applicable TSO. a brake
approval is always considered in
combination with its associated
wheel(s) (i.e. for a combined wheel(s)
and brake(s) assembly) The proposed
change is of an editoria nature only and
therefore would have no impact on the
current level of safety Applicable
advisory information would be included
in proposed AC 25.735-1X.

Proposal 3. The FAA proposes to add
the heading “Brake system capability”
to § 25.735(b). to separate and revise the
current text of the first sentence of
§ 25.735(b) into §§ 25.735(b) and (b)(1).
and to delete the current text of the
entire second sentence to read:

“(b) Brake system capability. The
brake system. associated systems and
components must be designed and
constructed so that (1) if any electrical.
pneumatic. hydraulic or mechanical
connecting or transmitting element fails.
or if any single source of hydraulic or
other brake operating energy supply IS
logt. it is possible to bring the au-plane
to rest with a braked roll stopping
distance of not more than two times that



43572

Federal Register/Vol. 64. No. 153/Tuesday. August 10.

1999/ Proposed Rules

obtained in determining the landing
distance as prescribed in § 25.125."

Discussion: The current text of the
first sentence of § 25.735(b) reads. “The
brake systems and associated systems
must be designed and constructed so
that if any electrical. pneumatic,
hydraulic. or mechanical connecung or
transmitting element (excluding the
operating pedal or handle) fails. or if
any single source of hydraulic or other
brake operating energy supply is lost. it
is possible to bring the airplane to rest
under conditions specified in § 25.125
with a mean deceleration during the
landing roll of at least 50 percent of that
obtained 1n determining the landing
distance as prescribed in that section.”

Under this proposal. the term
"components” would be added to the
terms “'brake system and associated
svsterns”” in the first sentence to make
it more comprehensive. The
parenthetical phrase “(excluding the
operating pedal or handle)” would be
deleted because no justification could
be found for such an exclusion. The
words “braked roll stopping distance”
would be inserted in place of “landing
roll” to clarify that the requirement
refers only to the distance covered while
the brakes are applied. The change in
concept from at least 50 percent mean
deceleration to not more than two times
the landing distance is intended to
eliminate any possible confusion
between “mean” and “average”
deceleration. and to state the
requirement more clearly in terms of its
real intent. The other changes in text are
editorial and are made for clarity.

The current second sentence reads
“subcomponents within the brake
assembly. such as brake drum. shoes.
and actuators (or their equivalents).
shall be considered as connecting or
transmitting elements. unless it is
shown that leakage of hydraulic Fluid
resulting from failure of the sealing
elements in these subcomponents
within the brake assembly would not
reduce the braking effectiveness below
that specified in this paragraph.” The
current second sentence would be
removed and. due to its advisory
content. included as guidance material
in proposed AC 25.735-1X.

The proposed changes are
clarifications of current regulations and
the associated terminology and therefore
would have no impact on the current
level of safety. Applicable advisory
information would be included in
proposed AC 25.735-1X.

Proposal 4. The FAA proposes to add
a new § 25.735(b)(2) that would contain
the intent and content of the ACJ
25.735(b) of JAR-25 regarding
protection against fire resulting from

hydraulic fluid leakage. spillage. or
spraying on hot brakes. The proposa
would state that, "(2) Fluid lost from a
brake hydraulic system. following a
failure in. or in the vicinity of. the
brakes, is insufficient to cause or
support a hazardous fire on the ground
or in flight.”

Discussion: Although the proposed
requirement was previously included in
ACJ 25.735(b) as acceptable means of
compliance and interpretative material.
it is now thought more appropriate that
these practices should be considered as
requirements as they have generdly
been treasted as such in the past by both
airplane manufacturers and regulatory
authorities. The current level of safety
would not be affected by this proposed
change as it would adopt an existing
industry practice. Applicable advisory
materiadl would be included in proposed
AC 25.735-1X.

Proposal 5. The FAA proposes to add
the heading “Brake controls’ to
§ 25.735(c). and to separate and revise
the current text of § 25.735(c) into
§§ 25.735(c) and (c)(I) to read: "(c)
Brake Conrtrois. The brake controls must
be designed and constructed so that: (1)
Excessive control force IS not required
for their operation.”

Discussion: The current text reads,
“Brake controls may not require
excessve control force in their
operation.” The proposed changes are
clarifications of current regulations and
the associated terminology and therefore
the current level of safety would not be
impacted. Applicable advisory material
would be included in progosed AC
25.735-1X.

Proposal 6. The FAA proposes to add
anew §25.735(c)(2) toread’ " (2) If an
automatic braking system is installed.
means are provided to (i) arm and
disarm the system. and (ii) alow the
pilot(s) to override the system by use of
manual braking.”

Discussion: The intent and content of
the proposed changes have generally
been adopted in the design of current
automatic braking systems and are
currently included in FAA Order
8110.8. “Engineering Flight Test Guide
for Transport Category Airplanes.” as
interpretative and acceptable means of
compliance. Consequently. both the
airplane manufacturers and the
regulatory authorities have generally
considered them as standard practices:
therefore. they would not impact the
current level of safety. Applicable
advisory material would be included in
proposed AC 25.735-1X.

Proposal 7. The FAA proposes to
amend §25.735(d) by adding the
heading. “Parking brake.” and by
modifying the current text from. “The

an-plane must have a parking control
that. when set by the pilot. will without
Further attention, prevent the airplane
from rolling on a paved. level runwaz
with takeoff power on the critical
engine ' to “'(d) Parking brake The
airplane must have a parking brake
control that. when selected on. will,
without further attenuon. prevent the
arplane from rolling on a dry and level
paved runway when the most adverse
combination of maximum thrust on one
engine and up to maximum ground idle
thrust on any. or all. other enging(s) is
applied. The control must be suitably
located or be adequately protected to
prevent inadvertent operation There
must be indication in the cockpit when
the parking brake is not fullv released

Discussion: Introduction of the word
“brake” before “control” clarifies that
the paragraph refers to the means
provided to the flightcrew For the
application of the whed brakes in the
airplane parking mode. By revising the
text. as proposed. the requirements
would be enhanced to cover not only
the case of a single engine takeoff thrust
check with al other engines stopped.
but would also cover an equdly if not
more probable case where any or al
other engines are operating and
producing up to a maximum ground
idle thrust. The proposa aso clarifies
the extent of the takeoff thrust to be
considered For the “critical” engine as
the maximum that can be achieved. and
by implication also requires the relevant
thrust cases For remaining engine(s)
according to the environmental
circumstances that are dictated for the
achievement of the maximum takeoff
thrust on the critical engine. The word
“dry” is added solely for clarification of
the current understanding of this
requirement.

The requirement for suitable location
or protection against inadvertent
operation of the parking brake control 1s
derived from the current ACJ] 25.735(d)
of JAR-25 and is introduced because it
is believed that such considerations
should be regarded as requirements, and
have generally been treated as such in
the past by both airplane manufacturers
and regulatory authorities. The
additional requirement for cockpit
indication when the parking brake is
“not fully released” is to caution the
pilot against a takeoff with the parking
brake set. The proposed changes
potentially enhance the current level of
safety by clarifying intent and
addressing come critical cases
Applicable advisorv materiadl would be
included in proposed AC 25.735-1X.

Proposal 8. The FAA proposes to add
the heading “Antiskid system” to
§ 25.735(e). to delete the current text
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‘no single probable malfunction will
result 1n a hazardous loss of braking
ability or directional control of the
airplane’” as being superfluous, and in
order to facilitate the introduction of the
new proposed § 25.735(e)(1) and (e)(2)
under proposals 9 and 10 respectively.
revise the remaining current text to
read

“(e) Antiskid system. If an antiskid
system is installed-"

Discussion: The current § 25.735(e9
reads “If antiskid devices are installed.
the devices and associated systems must
be designed so that no single probable
malfunction will result in hazardous
loss of braking ability or directiona
control of the airplane.” The reference
to antiskid devices and associated
systems would be changed to “antiskid
system.” this being more appropriate to
the paragraph’s intent. The term
“probable” was incompatible with the
terminology of § 25.1309 because a
“probable” malfunction cannot be
associated with either major or
hazardous effects and. if used in the
§ 25.1309" sense, could lead to a
requirement that could be seen as less
severe than § 25.1309 for that specific
failure condition. with no obvious
technical/state of the an reasons. It
appears that the terminology (probable
and hazardous) used was probably not
"§ 25.1309 related” when the
requirement was first introduced. Rather
than trying to define the words. it is
considered that the requirement is
acequately covered by § 25.1309 and the
current § 25.735(e) is superfluous. The
proposed changes are of a clarifying and
an editorial nature only and therefore
would have no impact on the current
level of safety. Appropriate advisor):
material would be included in proposed
AC 25.735-1X.

Proposal 9. The FAA proposes to add
a new §25.735(e)(1) to read.

(1) It must operate satisfactory over
the range of expected runway
conditions. without external
adjustment.”

Discussion: The intent and content of
the proposed changes are currently
included in FAA Order 8110.8.
“Engineering Flight Test Guide for
Transport Category Airplanes.” as
interpretative material and acceptable
means of compliance and are deemed
appropriate to be adopted as
requirements. Both the airplane
manufacturers and the regulatory
authorities have. in the past. considered
them as standard practices: therefore.
they would not impact the current level
of safety. Applicable advisory material
would be included in proposed AC
25.735-1X.

Proposal 10. The FAA proposes to
add a new § 25.735(e}(2) to read: “'(2) It
must. a al times. have priority over the
automatic braking system. if installed.”

Discussion: The intent and content of
the proposed change is currently
included in FAA Order 8110.8.
“Engineering Flight Test Guide for
Transport Category Airplanes.” as
interpretative material and acceptable
means of compliance and is deemed
appropriate to be adopted as a
requirement. Both the airplane
manufacturers and the regulatory
authorities have. in the past. considered
it as a standard practice: therefore. it
would not impact the current level of
safety. Applicable advisory material
would be included in proposed AC
25.735-1X.

Proposal 1 I. The FAA proposes to
amend § 25.735(f) by adding the heading
“Kinetic energy capacity.” by
consolidating the reguirements of
current paragraphs {f) and (h). by adding
similar requirements for a high energy
landing condition, by removing
paragraphs {f)(1) and (2). and paragraphs
(h)(1) and (2). and by revising the text
to read:

“{f) Kinetic energy capacity. The
design landing stop. the maximum
kinetic energy accelerate-stop, and the
most severe landing stop brake kinetic
energy absorption requirements of each
wheel and brake assembly must be
determined. It must be substantiated by
dynamometer testing that. at the
declared fully worn limit(s) of the brake
heat sink. the wheel and brake
assemblies are capable of absorbing not
less than these levels of kinetic energy.
Energy absorption rates defined by the
airplane manufacturer must be
achieved. These rates must be
equivalent to mean decelerations not
less than 10 fps? [feet per second] for the
design landing stop and 6 fps? for the
maximum kinetic energy accelerate
stop. The most severe landing stop need
not be considered for extremely
improbable failure conditions or if the
maximum Kkinetic energy accelerate-stop
energy is more severe. Design landing
stop is an operationa landing stop at
maximum landing weight. Maximum
kinetic energy accelerate-stop is a
rejected takeoff for the most critical
combination of airplane takeoff weight
and speed. Most severe landing stop is
a stop a the most critical combination
of arplane landing weight and speed.

Discussion: The current paragraphs (f)
and (h) state that the brake kinetic
energy capacity ratings may not be less
than the determined energy absorption
requirements. The proposed paragraph
() would require the calculation of the
necessary energy absorption capacity.

and require dynamometer test
substantiation of the capability of the
wheel and brake assemblies to absorb
the energy a not less than specified
rates. Usually. brakes are sized to
exceed the calculated energy absorption
requirements (i.e.. their capacin
exceeds the requirements. hence the
heading “Kinetic energy capacitv™) The
term “‘rating” would be deleted because
it is more relevant to the TSO than 10
the regulation. The proposed change
would encompass the requirements of
current paragraph (h) without the need
for complete duplication of text

The term “rejected takeoff’ used
under current paragraph (h) would be
replaced with “accelerate-stop” for
compatibility with § 25.109
terminology: and the term “most severe
landing stop” would be added to
address cases such @S emergency return
to land after tekeoff. where the brake
energy for a flaps up landing may
exceed that corresponding to the
accelerate-stop energy. For the
accelerate-stop and the most severe
landing stop. it is intended that the
initial brake temperature resulting from
previous brake use must be accounted
for as specified in paragraphs 3.3.3.3
and 3.3.4.3 in the proposed TSO-C135.
It should be noted that the consideration
for the initiad temperature (in terms of
residual energy) reflects an existing
British Civil Aviation authority (CAA)
Specification 17 requirement Changing
the term “main wheel-brake assemblies’
to “whed and brake assemblies.”
ensures the paragraph.” ensures the
paragraph’s applicability to any wheels
fitted with brakes (i.e. includes the
possibility of nose wheel brakes, etc)
and further ensures the understanding
that the absorption requirements apply
to the wheel and brake assembly The
substantiation statement requires that
the whed and brake assemblies be
capable of absorbing the calculated
levels of kinetic energy at the fully worn
limit and that the energy absorption
capability substantiation resting be
conducted on the dynamometer.

The current §§25.735(f)(1) and (h)(1)
would be incorporated in proposed AC
25.735-1X. because their content is not
strictly part of the requirement. but
provides advice on the primary features
that should be conservatively included
in a rationa analyss.

The current §§25.735(f)(2) and (h)(2)
are not dtrictly the requirement. but
advice on the method of energy
calculation to be used. Consequently.
these would be incorporated in
proposed AC 25.735-1X.

Because the required energy capacity
of each wheel and brake assembly must
be determined. the need to refer to
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“designed unequal braking
distributions” is no longer necessary
and would be deleted.

The current level of safety would be
retained and possibly enhanced by
addressing the most severe landing stop
condition Applicable advisory material
would be Included in proposed AC
25 735-1X.

Proposal 12. The FAA proposes to
remove the current § 25.735(g)
requirement.

iscussion: The current § 25.735(g)
requirement states that when setting up
the dynamometer test inertia. an
increase in the initial brake application
speed is not a permissible method of
accounting for a reduced (i.e, lower
than ideal) dynamometer mass. This
method is not permissible because. for
a target test deceleration. a reduction in
the energy absorption rate would result.
and could produce a performance
different from that which would be
achieved with the correct brake
application speed. Such a situation is
recognized and 1s similarly stated in the
proposed new TSO-C 135. which would
provide an acceptable means for wheel
and brake assembly approval under
§25.735(a). thus making current
§ 25.735(g) unnecessary. The proposed
change consolidates existing
requirements and deletes redundant
wording. and therefore would not
impact the current level of safety.

roposal 13. The FAA proposes to
add a new § 24.735(g). “Brake condition
after high kinetic energy dynamometer
stop(s).” to read:

“(g) Brake condition after high kinetic
energy dynamometer stop(s). Following
the high kinetic energy stop
demonstration(s) required by paragraph
(f) of this section. with the parking brake
promptly and fully applied for at least
three (3) minutes. it must be
demonstrated that for at least five (5)
minutes from application of the parking
brake. no condition occurs (or has
occurred during the stop). including fire
associated with the tire or wheel and
brake assembly. that could prejudice the
safe and complete evacuation of the
airplane.”

Discussion: Paragraph (g) would
require that the parking brake be
gpplied for a minimum of three
minutes, which is considered to be the
minimum period of time required to
cover the brake's ability to maintain the
airplane in a stationary condition to
allow a safe evacuation.

The requirement also gives
consideration 10 the fact that the
flightcrew may not be aware of the
condition of the brake assemblies a the
commencement of the flight. nor of the
condition of the brake and whedl

assemblies following the braking
maneuver. Furthermore. the reason for
the severe braking could encompass
both arplane system and engine failures
or fires. It would therefore appear
sensible that it should be demonstrated
that neither during the stop. nor for a
reasonable period of time after its
completion. no condition(s) shall occur
as a result of these maneuvers that could
further prejudice the safe and complete
evacuation of the airplane. On the basis
that an evacuation may be determined
as prudent or necessary. and that such
an evacuation must be capable of
completion. irrespective of the timely
response of the emergency services. for
minutes would appear to be a
reasonable period of time for the
associated brake systems and eguipment
to remain free from conditions that
might prejudice or jeopardize the
evacuation. It is proposed that this
period should commence a the time of
initial application of the parking brake.
this being a time during which the
possible need for evacuation and airport
emergency services occurs following an
accelerate-stop. The proposed changes
provide for the additional

demonstration of a safe condition
following high energy absorption by the
wheels and brakes. which was not
previously required. Although
previously approved brakes may have
been able to comply with the
requirement. approval could not have
been refused had this not been the case.
It is therefore believed that the proposed
changes would provide a potential
enhancement of the current level of
safety. Applicable advisory material
would be included in proposed AC
25.735-1X.

Proposal 14. The FAA proposes to
add a modified version of the current
JAR 25.735(i) as new 14 CFR 25.735(h).
“Stored energy systems.” to read:

*(h) Stored energy systems. An
indication to the flightcrew of usable
stored energy must be provided if a
stored energy system is used to show
compliance with paragraph (b)(I) of this
section. The available stored energy
must be sufficient for:

(1) At least six (6) full applications of
the brakes when an antiskid system is
not operating: and.

(2) Bringing the arplane to a complete
stop when an antiskid system is
operating. under all runway surface
conditions for which the airplane is
certificated.”

Discussion: A full brake application is
defined as an application from brakes
fully released to brakes fully applied.
and back to fully released. For those
arplanes that may provide a number of
independent braking systems. which are

not “reliant” on a stored energv system
for the demonstration of compliance
with paragraph (b)(1) of this section. but
which perhaps incorporate a stored
energy device. this requirement is not
applicable. It would be unreasonable
that the requirement for a minimum
energy capacity and the provision of
means to indicate the level of stored
energy to the flightcrew should be
maintained. particularly if its failure
would have a minimal conseguence on
airplane or passenger safety

In the event that an hydraulic
accumulator is used for energy storage
and the gas pressurization depletes. a
pressure indication alone as currentiy
required in JAR 25.735(i) would be
inadequate because it would not
provide indication of such faults to the
flightcrew. In fact. the current typica
flight deck presentation could give a
false sense of security to the crew
because it would amost inevitably
indicate a satisfactory pressure.
regardless of the rea situation.
Consequently. the proposed rule would
require a measure of the stored energy.
rather than pressure. to be presented to
the flightcrew.

The minimum level of stored energy
required for the emergency/standby
braking means would be presented as a
requirement rather than as advisory
materid. In the majority of cases. this
material has been used as a virtual
requirement in the past by airplane
manufacturers and regulator\.
authorities. The proposed change would
potentially enhance the current level of
safety because the FAA is proposing to
adopt a common but not universa
industry practice and an improvement
over the existing JAR rule Applicable
advisory material would be included in
the proposed new AC 25.735-1X.

Proposal 15. The FAA proposes to
add a new § 25.735(i). “Brake wear
indicators.” to read.

(i) Brake wear indicators Means
must be provided for each brake
assembly to indicate when the heat sink
is wormn to the permissible limit. The
means must be reliable and readily
visible”

Discussion: In order to ensure. as far
as is precticable. that the brake heat sink
is not worn beyond its alowable wear
limits throughout its operational life. it
is considered necessary to provide some
device that can readily identify the fully
womn limit of the heat sink The
proposal reflects a requirement included
in a series of airworthiness directives
issued between 1989 and 1994 to
require establishment of brake wear
limits and to provide means to indicate
the same. The British Civil Aviation
Authority {CAA) Specification No. 17
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adso specifies the provision of such an
indicator. and the magority of wheel and
brake assembly designs include such a
device. The proposed rule would have
no 1mpact on the current level of safety.
because the FAA is proposing to adopt
an existing industry practice.
Appropriate advisory information
would be Included in proposed AC
25735-1X

Proposal 16. The FAA proposes to
add a new §25.735(j). “Overtemperature
burst prevention.” a new § 25.731 (d).
“Overpressure burst prevention.” and a
new § 25.731 {e). “Braked whedls,” to
read as Follows

"'§ 25.735(j) Overtemperature burst
prevention. Means must be provided in
each braked wheel to prevent whed
Failure and tire burst that may result
From elevated brake temperatures.
Additionally. all wheels must meet the
requirements of § 25.731 (d) .”

"'§ 25.731(d) Overpressure burst
prevention. Means must be provided in
each wheel to prevent wheel Failure and
ure burst that may result From excessive
pressurization of the wheel and tire
assembly.”

"§25.73 1 (e) Braked wheds. Each
braked wheel must meet the applicable
requirements of § 25.735.”

Discussion—§ 25.735(j): There is an
existing requirement (§ 25.729(f)) related
to the protection of equipment in wheel
wells againgt the effects of bursting tires
and a similar requirement is stated in
TSO-C26c. Wheels and Whed-Brake
Assemblies. JAR 25.729(f) requires
protection of equipment on the landing
gear and in wheel wells against tire
burst and elevated brake temperatures.
and a similar requirement is stated in
the “Minimum Operational Performance
Specification For Wheels and Brakes on
JAR Part 25 Civil Aeroplanes”
(Document ED-69). However. there is
no direct requirement in either part 25
or JAR-25 that means must be provided
to prevent wheel Failure and tire burst
that could result From elevated brake
temperatures. As a result. it has become
an industry practice to incorporate
pressure release device(s) that Function
as a result of elevated whedl
temperatures to deflate the tires.
Nevertheless. it is believed to be both
reasonable and prudent that such a
requirement should be clearly stated in
the paragraph related to arplane brakes
and braking systems. The proposed
requirement For temperature activated
devices would not impact the current
level of safety. Applicable advisory
information would be included in
proposed AC 25.735-1X.

Discussion—§25.731 (d): Whed
Failure and tire burst due to over-
inflation presents a hazard to ground

personnel and the airplane. Certain
airplane manufacturers require wheel
pressure release devices that reduce this
hazard. This is considered a safety issue
requiring the incorporation of these
devices. Incorporation of pressure
release devices in tire inflation
equipment is not considered adeguate
due to a history of misuse resulting in
serious injuries or fatalities. Installation
in the whee reduces the potentia For
tampering or misuse and insures proper
levels of protection. The proposed
change would retain and potentially
enhance the current level of safety.
Applicable advisory information would
be included in proposed AC 25.735-1X.

Discussion—25.731 (e): This section
contains regulations applicable to all
airplane wheels. IF the wheel is braked.
additional regulations apply. which are
contained in § 25.733. Section 25.731 (e)
is added to provide a crossreference to
those additional requirements. The
proposed change would retain and
potentially enhance the current level of
safety.

Proposal 17. The FAA proposes to
add a new §25.735(k). “Compatibility.”
to read:

(k) Compatibility. Compatibility of
the wheel and brake assemblies with the
arplane and its systems must be
substantiated.”

Discussion: Reliable and consistent
brake system performance can be
adversely affected by incompatibilities
within the system and with the landing
gear and the airplane. As part of the
overal substantistion of safe and
anomaly Free operation. it is necessary
to show that no unsafe conditions arise
From incompatibilities between the
brakes and brake system with other
airplane systems and structures. Areas
such as antiskid tuning. landing gear
dynamics. tire type and size. brake
combinations. brake characteristics.
brake and landing gear vibrations. etc..
need to be explored and corrected if
necessary. Therefore. this requirement is
introduced to address these issues
which are normally covered by airplane
manufacturers during development of
the airplane and must be addressed by
modifiers of the equipment.
Incorporation of this requirement would
potentially enhance the current level of
safety. Appropriate advisory
information would be included in
proposed AC 25.735-1X.

Paperwork Reduction Act

In accordance with the Paperwork
Reduction Act of 1995 (44 U.S.C.
3507(d)). the FAA has determined that
there are no requirements For
information collection associated with
this proposed rule.

Compatibility With ICAO Standards

In keeping with U.S. obligations
under the Convention on Intemational
Civil Aviation. it is FAA policy to
comply with International Civil
Aviation Organization (ICAQ) Standards
and Recommended practices to the
maximum extent practicable The FaA
has determined that there are no ICAO
Standards and Recommended Practices
that correspond to these proposed
regulations.

Regulatory Evaluation Summary

Changes to Federa regulations must
undergo several economic analyses
First. executive Order 12866 directs that
each Federa agency shall propose or
adopt a regulation only upon a reasoned
determination that the benefits of the
intended regulation justify its costs
Second. the Regulatory Flexibility Act
of 1980 requires agencies to analyze the
economic effect of regulatory changes
on small entities. Third. the Office of
Management and Budget (OMB) directs
agencies to assess the effect of
regulatory changes on international
trade. In conducting these analyses. the
FAA has determined that this proposed
rule is not “a significant regulatory
action” under section 3(f) of Executive
Order 12866 and. therefore. is not
subject to review by OMB. This
proposed rule is not considered
significant under the regulatory policies
and procedures of the Department of
Transportation (44 FR 11034. Februan
26.1979). This proposed rule would not
have a significant impact on a
substantial number of small entines and
would not constitute a barrier to
international trade. The FAA invites the
public to provide comments and
supporting data on the assumptions
made in this evaluation. All comments
received will be considered 1n the final
regulatory evaluation.

Although numerous revisions would
be made to §25.735. onlvy one would
impose additional quantified costs For
both part 25 large and smdl au-plane
manufacturers (see below-proposal
11). One ARAC member. a manufacturer
of part 25 small airplanes. claimed that
proposals 7. 14. and 16 would also
impose incremental costs. but provided
no specific estimates (these proposals
are aso discussed below). Essentidly al
of the changes codify current industry
practice or conform 14 CFR 25.735 to
corresponding sections of the JAR
Adoption of the proposed changes
would increase harmonization and
commonality between American and
European airworthiness standards. thus
enhancing safety. Harmonization would
eliminate unnecessary duplication of
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airworthiness requirements. thus
reducing manufacturers’ certification
costs (6 substantive proposas out of 17
total 1in the subject NPRM would
essentially mirror the proposed
European standards: the 11 others
would not differ significantly) The FAA
believes the enhanced safety benefits
and harmonization cost savings would
exceed the relatively low incremental
costs of the proposed rule (see Summary
of Costs and Benefits section below).

Proposal 7. Changes regarding parking
brake control and cockpit indication of
the brake essentially reflect current
industry practice for the mgjority of part
25 manufacturers: consequently. there
are no expected incremental costs. As
noted above. one manufacture of part 25
small airplanes. however. indicated that
its current designs do not meet this
requirement and that costs For cockpit
indication in future designs would. in
Fact. be incremental. The manufacturer.
however. did not provide such costs to
the FAA. The FAA invites that
manufacture (and/or other interested
parties) to provide detailed cost
estimates during the public comment
period

Proposal 71. One ARAC member. a
manufacturer of part 25 large airplanes.
notes that the average impact of the 10
percent residual rejected takeoff energy
requirement would be a 2 to 3 percent
increase in the brake's energy
absorption  requirements.
Notwithstanding. this increase is
smaller than the tolerances on its ability
to define brake requirements and the
brake manufacturer’s conformance to
the specifications. Also. higher residual
energies would enable the manufacturer
to raise its recommended brake
temperatures for dispatch. so any
potential higher brake costs would be
offset by more efficient aircraft
operation (shorter turnaround times,
less time at gate waiting for brakes to
cool)

The term “most severe landing stop”
(MSL) would be added to address cases
such as immediate return to land after
takeoff where the brake energy For a
flaps up landing may exceed that
corresponding to the accelerate-stop
energy. The MSL requirement. while a
new FAA requirement. has been in
effect in Europe (per British CAA);
consequently. many large part 25
au-plane manufacturers currently meet
this standard. Notwithstanding, large
part 25 au-Frame and brake
manufacturers note that 1n almost all
cases either the MSL stop energy would
not exceed the maximum kinetic energy
accelerate-stop energy. or the MSL stop
condition is extremely improbable. One
part 25 large airplane manufacturer.

however. noted that demonstrating
adherence to this requirement For its
typical airplane model would add the
equivalent of two additiond high-
energy dynamometers tests in which the
test brake would be destroyed:

estimated incremental one-time costs for
this equal approximately $60.000 per
type certification. Another
manufacturer. however. estimates only
one test in the $20.000-$40.000 range.
Manufacturers of small part 25 arplanes
would experience some incremental
one-time testing costs totaling
approximately $20.000 per type
certification.

The aforementioned nonrecurring
costs For either the part 25 large or small
airplane type certification would easily
be offset by the harmonization cost
savings cited earlier. Any potentia
safety benefits From avoiding even one
minor accident would add to such
benefits. The FAA therefore finds
proposal 11 to be cost beneficial.

Proposal 14. As the stored energy
requirement reflects current industry
practice For most part 25 manufacturers.
there would be no expected Incremental
costs associated with it. However. the
same manufacturer (of part 25 small
airplanes) that reported potential costs
For proposal 7. aso indicated that its
current designs do not include usable
stored energy indication. and
compliance with this requirement in
Future designs would impose
incremental costs. Detailed cost
estimates, however. were not provided.
The FAA requests that the
manufacturers (or others) provide
detailed costs estimates during the
public comment period.

Proposal 16. In the last severa years,
many wheel manufacturers have
included pressure release devices in
most new production wheels in order to
avoid potential liability. Codification of
existing industry practice would ensure
that the enhanced level of safety is
retained. There are no expected
incremental costs associated with this
proposal since it does reflect current
industry practice. However. the same
manufacturer (of part 25 small
arplanes) that, in contrast to other
manufacturers. reported potential costs
for proposals 7 and 14 indicated that the
requirement For wheel pressure release
devices would also impose incremental
costs in Future designs. Again. the FAA
invites that manufacturer (or others) to
provide detailed cost estimates during
the public comment period.

Summary of Costs and Benefits

As delineated above. and barring
more detailed information For proposals
7. 14, and 16. the FAA concludes that

only proposal 11 would result in
incremental costs atributable to the
subject NPRM. Demonstrating
adherence to the MSL requirement
would increase nonrecurring testing
costs From $20.000-360.000 for a part 25
large arplane type certification: the
amount For a part 25 small airplane type
certification is estimated to be $20.000
According to one manufacturer. cost
savings From harmonization, 1in terms of
avoiding added costs of coordination
and documentation (with the JAA and
involving. For example. additiona travel
oversess. reports, etc.) would be equa to
or greater than the maximum
incremental cost of $60.000. The FAA
believes that potential safety benefits
resulting Form specification of mimimum
accepted standards would supplement
these cost-savings. Although there were
numerous (approx. 170) accidents
involving brake Failures during landings
in the period 1982~ 1995. none were
determined to have been directly
preventable by the subject pro&ions.
Different designs in Future type
certifications. however. could present
other problems (unexpected) and raise
Future accident rates. This proposed rule
is expected to reduce the chances of
Future accidents by codifying in 14 CFR
part 25 (and therefore making
mandatory) what was prevailing. but nor
necessarily universal. industry practice
For the reasons specified. the FAA
finds the proposed rule to be cost-
beneficial.

Initial Regulatory Flexibility
Determination

The Regulatory Flexibility Act of 1980
(RFA) establishes as “a principle of
regulatory issuance that agencies shall
endeavor. consistent with the objective
of the rule and of applicable statutes. to
Fit regulatory and informational
requirements to the scale of the
business, organizations. and
governmental jurisdictions subject to
regulation.” To achieve that principle.
the Act requires agencies to solicit and
consider flexible regulatory proposals
and to explain the rationale For their
actions. The Act covers a widerange of
small entities. including small
businesses. not-for-profit organizations.
and small governmental jurisdictions.

Agencies must perform a review to
determine whether a proposed or Fina
rule will have a significant economic
impact on a substantiad number of small
entities. |F the determination is that it
will. the agency must prepare a
regulatory Flexibility analysis as
described in the Act.

However. if an agency determines that
a proposed or Fina rule is not expected
to have a significant economic impact
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on a substantial number of small
entities. section 605(b) of the 1980 act
provides that the head of the agency
may so certify and a regulatory
flexibility analysis 1s not required. The
certificanion must include a statement
providing the factua basis for this
determination. and the reasoning should
be clear.

The proposed rule would affect
manufacturers of part 25 transport
category airplanes produced under
future new airplane type certifications.
For manufacturers. a small entity is one
with 1.500 or fewer employees. No part
25 airplane manufacturer has 1,500 or
fewer employees. Notwithstanding. the
relatively low annualized incremental
certification costs are not considered
significant within the meaning of the
RFA. Consequently. the FAA certifies
that the proposed rule would not have
a dgnificant economic impact on a
substantial number of manufacturers
identified as small entities.

International Trade Impact Statement

The provisions of this proposed rule
would have little or no impact on trade
for U.S. firms doing business in foreign
countries and foreign firms doing
business in the United States.

This proposed rule is a direct action
to respond to this policy by increasing
the harmonization of the U.S. Federa
Aviation Regulations with the European
Joint Aviation Requirements. The result
would be a postive step toward
removing impediments to international
trade.

Federalism Implications

The regulations proposed herein
would not have a substantial direct
effect on the States. on the relationship
between the national Government and
the States. or on the distribution of
power and responsibilities among the
various levels of government. Therefore.
in accordance with executive Order
126 12. 1t is determined that this
proposal would not have sufficient
federalism implications to warrant the
preparation of a federalism assessment.

Unfunded Mandates Reform Act

Title 1l of the Unfunded Mandates
Reform Act of 1995 (the Act). codified
in 2 U.S.C. 1501-1571. requires each
Federal agency. to the extent permitted
by law to prepare a written assessment
of the effects of any Federd mandate in
a proposed or final agency rule that may
result in the expenditure by State, local.
and tribal governments. in the aggregate.
or by the private sector. of S 100 million
or more (adjusted annually for inflation)
in any 1 year Section 204(a) of the Act.
2 U.S.C. 1534(a). requires the Federa

agency to develop an effective process
to permit timely input by elected
officers (or their designees) or State.
local. and tribal governments on a
proposed “significant intergovernmental
mandate.” A “significant
intergovernmental mandate” under the
Act is any provision in a Federal agency
regulation that would impose an
enforceable duty upon State. local. and
tribal governments. in the aggregate. of
$ 100 million (adjusted annually for
inflation) in any 1 vear. Section 203 of
the Act. 2 U.S.C. 1533, which
supplements section 204(a). provides
that before establishing any regulatory
requirements that might significantly or
uniquely affect small governments. the
agency shdl develop a plan that. among
other things. provides for notice to
potentially affected small governments.
if any. and for a meaningful and timely
opportunity to provide input in the
development of regulatory proposals.

This proposed rule does not contain
a Federal intergovernmental or private
sector mandate that exceeds $ 100
million in any 1 year.

Environmental Analysis

FAA Order 1050.1D defines FAA
actions that may be categorically
excluded from preparation of a Nationa
Environmental Policy Act (NEPA)
environmental assessment or
environmental impact statement. In
accordance with FAA Order 1050.1D.
appendix 4. paragraph 4 (j). this
rulemaking action qudifies for a
categorical exclusion.

Energy impact

The energy impact of the proposed
rule has been assessed in accordance
with the Energy Policy and
Conservation Act (EPCA) and Public
Law 94-163. as amended (42 U.S.C.
6362). It has been determined that it is
not a maor regulatory action under the
provisions of the EPCA.

Regulations Affecting Intrastate
Aviation in Alaska

Section 1205 of the FAA
Reauthorization Act of 1996 (110 Stat.
3213) requires the Administrator. when
modifying regulations 1in Title 14 of the
CFR in manner affecting intrastate
aviation in Alaska. to consider the
extent to which Alaska is not served by
transportation modes other than
aviation. and to establish such
regulatory distinctions as he or she
considers appropriate. Because this
proposed rule would apply to the
certification of future designs of
transport category airplanes and their
subsequent operation. it could. if
adopted. affect intrastate aviation in

Alaska. The FAA therefore specifically
requests comments on whether there 1s
justification for applying the proposed
rule differently to intrastate operations
in Alaska

List of Subjects in 14 CFR Part 25

Aircraft. Aviation safety. Reporting
and recordkeeping requirements

The Proposed Amendment

In consideration of the foregoing. the
Federal Aviation Administration
proposes to amend part 25 of Title 14,
Code of Federa Regulations. as follows

PART 25—AIRWORTHINESS
STANDARDS: TRANSPORT
CATEGORY AIRPLANES

1. The authority citation for part 25
continues to read as follows:

Authority: 49U.S.C.106(g). 40113.447C1.
44702. 44704.

2. Amend § 25.73 1 to add new
paragraphs (d) and (e} to read as follows

§ 25.731 Wheels.

= » . »

(d) Overpressure burst prevention
Means must be provided in each wheel
to prevent wheel failure and ure burst
that may result from excessive
pressurizetion of the wheel and tire
assembly.

(e) Braked Wheels. Each braked wheel
must meet the applicable requirements
of §24.735.

3. Revise § 25.735 to read as follows.

§25.735 Brakes and braking systems.

(@) Approval. Each assembly
consisting of a wheel(s) and brake(s)
must be approved

(b) Brake systemn capability. The brake
system’. associated systems and
components must be designed and
constructed so that:

(1) If any electrical. pneumatic.
hydraulic. or mechanical connecung or
transmitting element fails. or if any
single source of hydraulic or other brake
operating energy supply is lost. it is
possible to bring the arplane to rest
with a braked roll stopping distance of
not more than two times that obtained
in determining the landing distance as
prescribed in §25.125.

(2) Fluid lost from a brake hydraulic
system following a fallure in. or in the
vicinity of. the brakes Is insufficient to
cause or support a hazardous fire on the
ground or 1n flight.

(c) Brake controls The brake controls
must be designed and constructed so
that:

(1) Excessive control force 1s not
required for their operation.
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(2) If an automatic braking system Is
installed. means are provided to:

(i) Arm and disarm the system. and

(it) Allow the pilot(s) to override the
system by use of manual braking.

{d) Parking brake. The airplane must
have a parking brake control that. when
selected on. will. without further
attention. prevent the arplane from
rolling on a dry and level paved runway
when the most adverse combination of
maximum thrust on one engine and up
to maximum ground idle thrust on any.
or dl. other engine(s} is applied. The
control must be suitably located or be
adequately protected to prevent
inadvertent operation. There must be
indication in the cockpit when the
parking brake is not fully released.

(e} Antiskid system. If an antiskid
system is installed:

(1) It must operate satisfactory over
the range of expected runway
conditions. without external
adjustment.

(2) It must. at al times. have priority
over the automatic braking system, if
installed.

(f) Kinetic energy capacity. The design
landing stop. the maximum kinetic
energy accelerate-stop. and the most
severe landing stop brake kinetic energy
absorption requirements of each wheel
and brake assembly must be
determined. It must be substantiated by
dynamometer testing that, at the
declared fully worn limit(s) of the brake
heat sink. the wheel and brake
assemblies are capable of absorbing not

less than these levels of kinetic energy.
Energy absorption rates defined by the
airplane manufacturer must be
achieved. These rates must be
equivalent to mean decelerations not
less than 10 fps2 for the design landing
stop and 6 fps2 for the maximum kinetic
energy accelerate stop. The most severe
landing stop need not be considered for
extremely improbable failure conditions
or if the maximum kinetic energy
accelerate-stop energy is more severe.
Design landing stop is an operational
landing stop at maximum landing
weight. Maximum kinetic energy
accelerate-stop is a rejected takeoff for
the most critical combination of
arplane takeoff weight and speed. Most
severe landing stop is a stop at the most
critical combination of airplane landing
weight and speed.

() Brake condition after high kinetic
energy dynamometer stop(s). Following
the high kinetic energy stop
demonstration(s) required by paragraph
(f) of this section. with the parking brake
promptly and fully applied for at least
three (3) minutes. it must be
demonstrated that for at least five (5)
minutes from application of the parking
brake. no condition occurs (or has
occurred during the stop). including fire
associated with the tire or wheel and
brake assembly. that could prejudice the
safe and complete evacuation of the
airplane.

(h} Scored energy systems. An
Indication to the flightcrew of the usable

stored energy must be provided if a
stored energy system is used to show
compliance with paragraph (b) (1) of this
section. The available stored energs
must be sufficient for:

(1) At least six {6) full applications of
the brakes when a antiskid svstem is not
operating: and

(2) Bringing the airplane to a complete
stop when an antiskid system is
operating. under all runway surface
conditions for which the airplane is
certificated

(i) Brake wear indicators. Means must
be provided for each brake assemblv to
indicate when the heat sink 1s worn to
the permissible limit. The means must
be reliable and readily visible

() Overtemperature burst prevention.
Means must be provided in each braked
wheel to prevent wheel falure and tire
burst that may result from elevated
brake temperatures. Additionally. all
wheels must meet the requirements of
§25.731(d).

(k) Compatibilicv. Compatibility of the
wheel and brake assemblies with the
airplane and its systems must be
substantiated.

Issued in Washington. DC. on August 3.
1999.

Ronald T. Wojnar.

Deputy Director. Aircraft Certification
Service

[FR Doc. 99-20518 Filed 8-9-99: 8:45 am]
BILLING CODE 4910-13-M
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DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

Proposed Technical Standard Order
(TSO}—C135, Transport Airplane
Wheels and Wheel and Brake
Assemblies

acency: Federal Aviation
Administration. DOT.

AcTioN: Notice of availability of
proposed technical standard order and
request for comments.

summary: This notice announces the
availability of and reguest comments on
a proposed technical standard order
(TSO) pertaining to transport airplane
wheels and wheel and brake assemblies.
The proposed TSO prescribes the
minimum performance standards that
transport category airplane wheels and
whee! and brake assemblies must meet
to be identified with the applicable TSO
marking. this notice provides interested
persons an opportunity to comment on
the proposed TSO concurrently with a
notice of proposed rulemaking and a
proposed advisory circular on the same
subject. published elsewhere in this
issue of the Federal Register.

DATES: Comments must be received on
or before November 8, 1999.

aporesses: Send all comments on the
proposed technical standard order to the
Federal Aviation Administration.
Attention: Mahinder Wahi. Propulsion/
Mechanical Systems Branch. ANM-112.
Transport Airplane Directorate. 1601
Lind Avenue SW.. Renton. WA 98055~
4056. Comments may be examined at
the above address between 7:30 am.
and 4:00 p.m. weekdays. except Federal
holidays.

FOR FURTHER INFORMATION CONTACT:
Mahinder Wahi. at the above address.
telephone (425) 227-2142: facsimile
(425) 227-1320; e-mall
mahinder.wahi@faa.gov.

SUPPLEMENTARY INFORMATION:
Comments Invited

Interested persons are invited to
comment on the proposed TSO by
submitting such written data. views, or
arguments as hey desire to the above
specified address. Comments must
identify the title and number of the TSO
(TSO-C135) and submit comments in
duplicate to the address specified above.
All comments received on or before the
closing date for comments will be
considered by the Director, Aircraft
Certification Service. before issuing the
fina TSO.

Background

As dated above. this proposed TSO
prescribes he minimum performance
standards that transport category
arplane wheels and wheel and brake
assemblies must meet to be identified
with the applicable TSO marking.
Information provided in an appendix to
the TSO include the minimum
performance specifications, general
design specifications, minimum
performance under standard test
conditions. and data requirements

The material contained in the
proposed TSO was developed by the
Braking Systems Harmonization
Working Group of the Aviation
Rulemaking Advisory committee to
ensure consistent application of the
standards proposed under separate
notice, “Revison of Braking Systems
Airworthiness Standards to Harmonize
with European Airworthiness Standards
to Harmonize with European
Airworthiness Standards for Transport
Category arplanes’ and a
corresponding proposed Advisory
Circular (AC-25.735-1X. “Brakes and
Braking Systems Certification Tests and
Analysis’ published elsewhere in this
issue of the Federal Register. the
corresponding advisory material and
TSO developed by the JAA are AM]
25.735 and JTSO-C135.

How To Obtain Copies

A copy of proposed TSO-C 135 may
be obtained by contacting the person
named above under FOR FURTHER
INFORMATION CONTACT.

Issued in Washington. D.C. on August 3.
1999.
James C. Jones.

Manager. Aircraft Engineering Division.
Aircraft Certification Service

IFR Doc. 99-20520 Filed 8-9-99: 8:45 am]
BILLING CODE 4310-13-M

DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

Proposed Advisory Circular (AC)
25.735-1X, Brakes and Braking

Systems Certification Tests and
Analysis

acency: Federal Aviation
Administration. DOT.

ACTION: Notice of availability of
proposed advisory circular and request
for comments.

SUMMARY: This notice announces the
availability of and requests comments
on a proposed advisory circular which
provides guidance as to acceptable
means of demonstrating compliance

with a separate notice of proposed
rulemaking on the subject of brakes and
braking systems published elsewhere in
this issue of the Federal Register. This
notice provides interested person an
opportunity to comment on the
proposed AC concurrently with the
proposed rulemaking. as well as a
proposed Technical Standard Order on
the same subject also published
elsawhere in this issue of the Federa
Register.

DATEs: Comments must be received on
or before November 8. 1999.
ADDRESsES: Send all comments on the
proposed advisory circular to the
Federal Aviation Administration,
Attention, Mahinder Wahi. Propulsion,
Mechanical Systems Branch. ANM- 112.
Transport Airplane Directorate, Aircraft
Certification Service. 1601 Lind Ave
SW.. Renton. WA 98055-4056.
Comments may be examined at the
above address between 7:30 am. and
4:00 p.m. weekdays. except Federa
holidays.

FOR FURTHER INFORMATION CONTACT:
Mahinder Wahi at the above address.
telephone (425)) 227-2142; facsimile
(425) 227-1320: or e-mall
mahinder.wahi®@faa.gov.
SUPPLEMENTARY INFORMATION:

Comments Invited

Interested person are invited to
comment on the proposed AC by
submitting such written data. views. or
arguments as they desire to the above
specified address. Comments must
identify the title of the AC and submit
comments in duplicate to the address
specified above. All comments received
on or before the closing date for
comments will be considered by the
Transport Airplane Directorate before
issuing the find AC.

Discussion

Although 14 CFR part 25 and the Joint
Aviation Requirements, JAR-25. are
very similar. they are not identica
Differences between the FAR and the
JAR can result in substantial additional
costs when airplanes are type
certificated to both standards. Starting
in 1992, the harmonization effort for
various systems-related airworthiness
requirements was undertaken by the
Aviation Rulemaking Advisory
Committee (ARAC). A working group
(the Braking Systems Harmonization
Working Group)) of industry and
government braking systems specialists
from Europe. the United States. and
Canada was chartered by notice 1in the
Federal Register (59 FR 30080. June 10.
1994). The working group was tasked to
develoo harmonized standards and anv
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collateral documents. such as advisory
circulars. concerning new or revised
requirements for braking systems, and
the associated test conditions for
braking systems. installed in transport
category airplanes (§§ 25.731 and
25.735). The Joint Aviation Authorities
(JAA)) have developed a similar
proposal to amend JAR 25.731 and JAR
25.735. as necessary. to achieve
harmonization.

The advisory material contained in
the proposed AC was developed by the
Braking Systems Harmonization
Working Group to ensure consistent
application of the standards proposed

under separate notice. “Revision of
Braking Systems Airworthiness
Standards to Harmonize with European
Airwothiness Standards for Transport
Category Airplanes” and a
corresponding proposed Technical
Standards Order (TSO-C135).
“Transport Airplane Wheels and Wheel
and Brake Assemblies.” published
elsawhere in this issue of the Federal
Register. The corresponding advisory
material and TSO developed by the JAA
are AM] 25.735 and JTSO-C135.
Issuance of AC 25.735-1X is
contingent on final adoption of the
proposed amendment to part 25.

How To Obtain Copies

A copy of proposed AC 25.735-1X
may be obtained by contacting the
person named above under FOR FURTHER
INFORMATION CONTACT.

Issued 1n Washington. D.C. on August 3.
1999
James C. Jones.

Manager. Aircraft Engineering Division
Aircraft Certification Service

[FR Doc. 99-20519 Filed 8-9-99: 8:45 am]
BILLING CODE 4910-13-M



